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MSE 40' CENTRIFUGE 
40,000 r.p.m. maximum speed 


A Fully automatic electronically controlled operation 


*% Built-in vacuum and refrigeration units 


*% Extensive range of angle and swing-out rotors 


MEASURING & SCIENTIFIC EQUIPMENT LIMITED 


GD 608 Spenser Street, London, $.W.I Telephone: 


), 000 X 9 at the touch of a (i 


2s. 6d. 


**% Unique safety features include foolproof “ overspeed " control 
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but we can claim to build 
one of the biggest ranges of 
vapour pumps in the world. 
Whether it's a question of a 
one inch diameter pump or 

an industrial giant, for 
mercury or fractionating oil 


operation, for high or ultra 


high vacuum, simply let us 


know your requirements— 
it's a'most certain that we 
can supply a vapour diffusion 
pump to suit them. 


FOR FURTHER 
INFORMATION 


p=) PLEASE WRITE 
FOR 

DATA SHEETS 


“SPEEDIVAC’ VAPOUR DIFFUSION PUMPS 
FEDWARDS HIGH VACUUM LTD 


WE DON’T BUILD THEM AS BIG AS THIS—YeET! i 
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for measuring small pressure | 


differences “‘on Site” 


PCASELLAN 


COXCVI 


Portable Draught Gauges 


Casella draught gauges measure small pressure 
differences either positive or negative on outdoor 
sites as well as in a laboratory or works. They 
prov:de useful measurements of flue draughts after 
the installation of oil, gas and solid-fuel boilers, 
solid-fuel cookers and heating stoves, gas water 
heaters, etc. 

They are pocket size and can be set up on any 
reasonably flat surface. 


Write for le aflet 764 N 
Cc. F. CASELLA AND CO. LTD. 


(Dept. N.) Regent House, Fitzroy Square, London, W’. 
FUSton 3944/5 6/7 


at Britain and the British Sctentific Instrument Research Association 


Nlustrated above is an automatic exhaust machine for TV 
Tubes built, for a European customer, in collaboration with 
our parent Company, General Engineering (Radcliffe) Ltd 


In addition to the standard range of Genevac components, 
used extensively on this plant, we specialize in the design 
and manufacture of complete composite 
equipment to customers’ requirements. 


Write for our comprehensive catalogue to : 


GENEVAC LTD. 


Subsidiary of General Engineering Co 
(Radcliffe) Led., 


Telephone 
Radcliffe 3041 


PIONEER MILL + RADCLIFFE - MANCHESTER 
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ION EX 


PE RMUTIT 
EXCHANGE 


These are ion exchange resins 
made by PERMUTIT on an ever-increasing scale 


More precisely, the photograph shows “ Zeo-Karb 225”, magnified some 15 times 


Till only recently, this and other Permutit [on Exchange resins were associated 
almost entirely with water softening and the production of pure demineralised 
water. Now, lon Exchange undertakes many vital tasks that vary from the 
separation of gram quantities of Technetium from fission products, to the 


extraction of Uranium from low grade ore on a vast tonnage scale. 


Many Permutit Ion Exchange resins are available, including: 


ZEO-KARB 225 A unifunctional linkee DE-ACIDITE FF . A unifur tior 


ar nerchange resin? 


ZEO-KARB 226 A unifunctional linked DE- paneremanleed 1 mixed ba 


and quaternary 


DE-ACIDITE J 4 pol 
DE-ACIDITE E capacity anion exchana 


} 
fmediun 


If you separate, purify or concentrate aqueous liquors, Permutit lon Exchange may give better 
results more efficiently : write for full technical details. 


1 new Permutit instruct rl film 
on to lon Exel mn ound and 


is now available on loan, free of charge. 


THE PERMUTIT COMPANY LIMITED—_— 


DEPT. V.H.22, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON W4 
Telephone: CHISWICK 6431 Works: EALING and SOUTH WALES Cables: PERMUTIT, LONDON 
SUBSIDIARIES 
THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED, P.O. Box 21, Brookvale, New South Wales 
THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD., P.O. Box 6937, Johannesburg 
UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London W4 
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CHANGE (CANADA) LTD. 33 Price Street. Toronto 5, Ont 
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FOR HIGH PURITY WATER 
by 
DISTILLATION or DEIONISATION 
Consult: 


LOUGHBOROUGH GLASS COMPANY Ltd., 
LOUGHBOROUGH, LEICESTERSHIRE, ENGLAND 
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The NEW and IMPROVED 


MERVYN-HARWELL 
SQUARE WAVE 
POLAROGRAPH 


This is the instrument which, applying 
the famous Harwell team’s principles, 
continues exclusively to supply the 
U.K.A.E.A.'s highest demands for the 
fastest, ultra-sensitive analysis, in its 
Research, Weapons and Production 


Divisions. 


SPEED 


Sampling rate exceeds 


80 full analyses per day, 
even when deoxygena- 
tion might be necessary. 
for 
Industry 


SENSITIVITY 
Determines traces at 
levels of 0.001% in 
sample weights of 20 mg. 
and down to 10-® molar. 
for 
Research 


Write for further information mentioning ‘Nature’ to: 


MERVYN INSTRUMENTS 


WOKING - SURREY - ENGLAND - WOKING 5200 
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Prothrombin 
Meter 


offers a new technique for measuring 


automatically the prothrombin times of 
blood samples, by Quick’s or 

Owren’s methods, without the inaccuracies or 
time-consuming operations inherent with 


visual or electro-mechanical determinations. 


For fuller details or a free demonstration write to the manufacturers 


EVANS ELECTROSELENIUM LTD 


Sales Division 66, St. Andrew's Works, Halstead, Essex. 
Telephone: Halstead 246! 


SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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This is the SP.700 Spectrophotometer. One 
of the most advanced analytical instruments 
of its kind. Precise—versatile—reliable— made 
for analysis through a spectral range of 


Ultraviolet, Visible and Near Infrared. The 


SP.700 records a detail of the composition of ey 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 

a task which would take hours or weeks by 

other methods. Used by scientists in the great 

University and Industrial Laboratories of the 

world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recordin 


g Spectrophotometer 
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UNICAM INSTRUMENTS LIMITED ARBURY WORKS CAMBRIDGE 
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To check the accuracy of metal or glass lighting 
W/ITHO UT components such as lenses and reflectors, Mr. R. M. 
Callender of the Lighting and Heating Group of The 
General Electric Company's Hirst Research Centre at 
A SHA DO W OF Wembley makes profile photograms of the sectioned 
parts on Kodak B.40 plates. These silhouettes are made 
either with a camera or by p'acing the specimen in 
DO UBT direct contact with the photographic plate and flashing 
with light. After printing on Kodak Bromide Foil Card, 
the photograms are used for making precise dimensional 
measurements of the components. 
This technique provides many working copie;, each a 
facsimile of the original—at any suitab!e magnification. 
The illustration shows the photogram of a small studio 


spotlight lens, produced in negative form to facilitate 
the additional drawing. 


tor every \@ PHOTOGRAPHIC MATERIALS 


Kodak Limited, Industrial Sales Division, Kodak House, Kingsway, London, W.C.2 
*Kodok’ a registered trade-mark 


HIGH PERFORMANCE in the 


MEDIUM PRICE RANGE 
is the VAETZA 


The VAI7A Automatic Memory* Calculator retains 
any factor during operation for later use as a 


constant divisor, dividend, multipl: etc 


Extreme simp ty of control the VAI7ZA car 
be ‘programmed work has to be delegated 


Fully automatic in all operations includ ng nega- 
tive multiplication and division, zero skipping 
and automatic squaring 


Direct addition in multiplier register enabling 
immediate multiplication of totals—or two 
totals s multaneously 


Direct calculation of intermediate answers 
without re-setting—a speedy solution to 
difficult problems 

Correct decimal positioning, full tens trans- 


mission and so much more than you expect 
at £285. 


VA 17 CALCULATORS 


CALCULATORS LIMITED ROL-A-CHART WALL CHART 
NORWEGIAN “MINIATURE 
OFFICE” in a cabinet 


LION HOUSE, 72 RED LION ST., W.C.1. HOL 7744 
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SCIENTIFIC AND TECHNICAL MAN-POWER IN BRITAIN 


i the recent debate im the House of Commons on 
the 


was given to the 


economic situation in Brita, no attention 


situation as regards scientific and 
though this is at 
question of mobility of 
between industry skill end 
reflected in the report by Political 
Nature. April 15, p 


which was so freely quoted in the debate. 


technical man-power, least as 


important 2s the labour 


and industry and skill 
19M). 
That 


egests that the chief impediment to 


Nor is it 
Economic Planning (see 
report indeed su 
a faster growth of the British economy 18 that we do 
The British 
sufficiently prepared to take risks, to move to a new 
the British 


not want it enough. worker 1s not 


job and fight for advancement; and in 
business-man also the aggressive, restless 
spirit is less in evidence than the desire for an easy 
life with safe but small profits 

Political end Eeonomic Planning does not suggest 


should be 


faced 


that these natural desires for security 


conde mned or ist be 


rather they 
limit) the 


igmored ; 
as valid human needs, which may pace of 
technological advance and the rate of growth of the 
economy, but are susceptible to deliberate measures 
them. It tlex 
ibility in industry, and the westeful hoarding 
attention Wi 


to overcome criticizes the lack of 


and 


inefficient use of labour, to which 
directed in the House of Commons, and it emphasize 
the need for Brite’n to rely on the skill and brein 
the 
unprove the standard of living 
social investment. and particularly capital expendi 
the 


resources ot the 


maintain and even 


power ot population to 


For that reason alone, 
ture on edueation, is regarded as among most 
ealls on the 
in the same connexion, referring to the 


urgent investment 
nation; but 
laid on 


distribution of public investment, stress 1s 
the importance of mereasiug more rapidly the pro 
and so lowering the cost of coal nuning, as 


the 


duetivity, 
well as increasing the 
Although it is not disputed thet heavy taxation «oes 
cause some distortion of the economy. and im par 
capital 


efficiency of railways 


tieular the allowances for depreciatior of 
assets are criticized, the PEP study found nsufficient 
more sweeping 

harmfulness of the 
The allocation of resources, however, is the 


evidence the 


the 


to support 


about present taxation 


sVstem. 
vital matter, especially where production cannot b 
immediately increased, and it 1s admitted that con 


sumption expendit wre has not been restrained 


sufficiently to keep the economy 
a satisfactory 


im healthy con 


dition and to permit steady rate of 


vrowth 
One of the reesons tor the 
the Brit sh 


ulequate rete of 


vrowth of economy since the Second 


World War may have been the absence of an objective 


of growth at which to aim, but PEP can only propos: 
that ell efforts should be mede 


the trade 


by the Government, 


the erployers and mons to merenst 


rate ot vrowth ot 


co-operation in economuc lite The 
productivity could be improved by stepping up the 


amount of investment nut within this genoral aim 


of inereasing the level of investment, priority should 


be given to encouraging labour-saving imvestments 


Attention must also be directed towards increasing 
the mobility of labour and achieving the maximum 


(lexibilitv in the labour force ; and since the shortage 


of skilled man-power of all kinds is likely to persist 


as madustry expand technical education will con- 


tinne to be a priority and one in which shortage ot 


is likely to be as yreat a problem as lack of 
Apart trom this. howevei 


tion at all levels is an important factor 


aches 
bruildings general educa- 


im economic 
progress and the report reiterates that investment im 
education, apart alrogether from its social value, can 
make a great contribution to product on 

What is perticularly obv.ous from the PEP report. 
being stated. is the need for 


without explicitly 


education, scientific research, defence and fiscal 


policy to be effectively integrated if proper use 15 to 
be made of the resources of Britain. It is encouraging 
to note that there is already some evidence that this 
the machine-tool 


that 


Is recognized to some extent mn 
industry. where the menufacturers accept 


stant. work is needed in design, research and develop 


con 


ment to enable British products to be competitive 
The shortage of technically qualified men cannot be 
overcome by the manufacturers alone; although the 
incuustry has provided for scholarships, time will be 
required before the school# of research and higher 


training in machine-tool technology now being 


developed at the Manchester College of Science and 
Technology, the University of the 
toyal Techn cal College, Salford, and the College of 


Birmingham, 
Aeronautics, Cranfield, with research grants of more 
than £100,000 from the Department of Scientific and 
Industrie! Research, or from the special courses at 
the Birmingham, Loughborough and Salford Colleges 
of Advanced Technology 
alone solve the problem of improving delivery dates 


Nor can the manufacturers 


or secure the full benefits of adopting electronic tech 
niques to the control of machine tools without the 
co-operation of the trade unions. 

It is not sufficient, however, foi such co-operation 
and co-ordination to be secured im respect of as ngl 
industry. The improved facilities for higher technical 
edneation that it needs must form part of a considered 
policy and programme for expanding technolog cal 
and technical education in Britain, just as the expan 
sion of its research effort must form: part of a con 
sidered programme for research and development 
Further, the demands made for scientific 
interlock the 
that 
gen 


generally. 
and 
expans on 


technological man-power alone 


of research and development with 


of technological and university education 


erally. 
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Mar 

Minister for 
thos: 
example, 


Tract 


also involved 
Irv lent of the and th 
of the Exch: juer 


be taken only at Cabinet-level, but the 


mate decisions 
Minister 


Science bears a large responsibility to see that th 


fic and technological issues are clearly and 


lated, es liv m re 


forint 


poet oft thy 
and technical man 


Advisory 


ast amnual re port 


they make for 


ver and provision for its tr ng. The 


ouncil for Serentifie Poliev, as | 


shows, is already clarifying some of the requirements 


and the research councils are also examiming some of 


the iu notably the Council for Serentific and 


Industrial Research. Some, however, like the Nature 


Conservancy, appear to lack the resources requ red 
even for preparatory exploration, and it should be a 
st prority on the Minster for Serence 


that the 


part ot the 


task of elucidating all the factors that 


bear on the distri Britain’s scientific and 


technological effort is carried out with the utmost 


Only 


ailable 


urgeney when the results of such a survey are 


ly ay can really sound decisions be taken 
he meantime, it is only too likely that action may 
to be taken to strengthen the country ecoromuc 


The 


demonstrated the critical 


have 


position before the full facts are known recent 


debates in Parliament have 


importance of some of the inquiries now being maeacle 


into particular aspects of Britain’s scientific and 


technolog.cal effort, and the urgent need to complete 
these imquiries at the earlest possible moment. 


Mr. Albu. in a 


that 


recent broadcast talk, suggested 


the 


tritish industry is their failure to adapt 


one reason tor backwardness of sore 


of 


themselves to the changed educational system 


andl to employ iniversitV-tra‘ned scientists and 


engineers not only in research but also in design and 
Possibly Mr. Albu makes too light of the 


should also be 


produc tion 


contribution whch coming from thy 


colleges of t« chnology. and he rather over-stress 
the part that the Government could play in changing 
ndoubtedly, 


ment could ensure that the board of every nationalized 


the situation however, the Govern 
ndustry includes a first-class scientist or tec hnologist, 
and it the 
detailed imaquiries suc h as those made by the De part 


Research It 


could stimulate backward industries by 


ment of Seientifie and Industrial huts 


considerable powers which could be exercised through 
the research associations, and its authority as a 
large-scale purchaser could also be used to encourage 


These 


exereiedl wise ly on 


research powers, once again, can only be 


the basis of knowledge and not 


on political theory and Mr. Albu’s suggestions once 


aya rn really illustrate the decisive position of the 
Minister for Science and of the Advisory Council for 
On the with 


which Lord Hailsham end his advisers address them 


Scientifie Polhey wisdom and urgency 


selves to these problems depends more than on an 


single factor the success of Britain's effort to 


other 


adjust itself to the world situation of to-day 
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THE AGE OF CONFERENCES 


Communricat’on or Conflict 
Conferences—Their 
Edited by Mary ¢ 

\. T. M. Wilson 


Publications, Sols. net 


ture, Dynan 


year, tens, and possibly hundreds, of 
congregate in groups, both 

ditt For the 
these meetings the 
leas, but others 
bet ween dele 


influenced by 


and 


part the 


small, im many rent lands 


large 
nost purpose ot 
kre wk dy 


attempt 


exchange of and some 
ire held to 


vital 


agreement gates 


vhose interests may be 


any 
resolutions whic h riety be adopted Most partie pants 
arrive in various conditions of hope and apprehension 
and depart in varying degrees of despair, stimulation 
or exhaustion, each with his own opinion of the 
snecess or otherwise of the conference 


The book 


factors which make for suecess or 


concerned with the 
failure It 
international conference on the 
was held at 


under review Is 
Sever 
that an funetioning 
Kast bourne 
curing which, from 
the reference in the foreword to prevailing snow and 
ce, l conclide within the period 
January-April. This omission is characteristic of the 
imprecision of much of the text. The meeting was 
convened by the World Federation for Mental Health, 
pre sided over bv Dr. Broek Chisholm (formerly 
director-general of the World Health 
and attended by a mixed 
numbering twenty in all, in which psychiatrists were 
Three pre-circulated working 
pre pared for the conference entitled 
The Cultural Perspective (by Margaret Mead 
The Appree iation of Individual Idiosvnerasies" 
by Otto Kiineberg) and “Historical Development of 
Group Work (by ‘I \. Rateliffe these form 
Part | of the Discussion of these 
plenary sessions led to the setting up of four groups, 


of international conferences’ 
1956 at 


unspecified dat 


can only Was 


Organization) 


bag of social serentists, 


the most numerous 


rs were 


and 
book. rs in 
each having five members who were 
particular 


re sponsible for 

topic of the 
conference The record of these discussions comprises 
Part 2 Part 3 consists of four appendixes 
chiefly with the and 
ferences for different purposes 

It is difficult to know what purpose this book will 
The stated object was “not to proy ide a rigid 


leading discussions on a 
dealing 


organization running of con 


serve. 
set of blue prints on conference management but to 
sensitize those interested im small conferences, 
whether as sponsor or participator, to the subtleties 
involved when people come together in discussion 

Some of the supposed subtleties are so obvious as to be 
axiomatic, as for example, the cautionary tale on 
p. 53 of which the moral is to avoid large dormitory 
accommodation (30 to a room) Some are so masked 
by verbiage as to be barely discernible, while others 
are plainly nonsensical. To a physical scientist the 
notion (p. 14) that “In any conference it 
to discount as many as possible of the disadvantages 
this 


lanquade 


is desirable 


of previous experience or unequal experienc 
that it desirable to 
hackground by participant 

(my italics) is patently silly. 
avid 


will be equalize 


having each 8 pe ak moa 


lanquade not his ou n° 


Scientists are notoriously conference 
and have had to 
rough-and-ready rules appropriate to the 
their whether these be 


or small 


goers, 


devise semi empirically sets of 


suecessful 


conduct of meet ings, large 


jamborees groups of experts discussing 


one 
} } 
Obviousiv many of the mece dlecrs1or te 
be taken at the highest po ble level coe 
‘ clearly fall withu the pher of 
} vies, and’ Plannimg 
o fuca 
228 (Londo Pavistock 
vell as thy aye 
Chancel 
can AVERY 
4 
forcefully 
dlemar 
a 
Big 
ae 
bis 
“tle 
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fields. as in the Gordon res arch conterences 


Faraday 


narrow 


the itorine SocreLly [iseussions, 


international delegate conferences charged with 


specie duties such as agreement On moter lature 
or atomie welght standards arned soctreties 


of Britain and other countri among the 
+} 


senior Officials, persons with ve - experience of 


probl ms of 


all these 
mechanics, 
cultural 
therefore all the more 
these officials 
One is tempted to think 
for official to sit 
widely clis 
days of 


types of meetings and of 
differences of language 
the 


remarkable 


procedure, 


background of and it 


parti 
that 
invited to participate 


that it 


apparent 


not one ot Wiis 
meeting 
would have been difficult 


through the 


im this 
such an 
patiently exploratory 


eussion’’. extending over three of the seven 
the meeting. 


21 participants could frame the agenda and 


which was apparent ly necessary before 
draw 
integrated programme of work acceptable to 


up an 
Even then the 


device of setting up 


every member 


four groups had not been agreed on 
The 


ferences who peruse 


organizers ot international screntit Corn 


this book will, despite its 
shortcomings. le not all 
of which may be those intended by the author and 


able to learn some lessons 


contributors 
that each participant arrives with his own character 


In particular, it is useful to be reminded 


attituck s and preconet ptions and his own parti 
cular responses towards external problems with which 
he is presented and which may include a strange 
language. strange procedures and the establishment 
of understanding with conference-members of different 
background, and that 


tee 


characteristics and cultural 
a prime function of the 


be to devise machinery which will effective ly munimize 


organizing 


the barriers which may thereby be created. [t might 


eXeTcise for a conference -Organizing 
committee at its first 
these and related problems and the 


adopted to solve them. 


be a salutary 
meeting to make a preeis ot 


devices which 


have been. and might be. 
As a preliminary to this 
members might, read this book 


though, at the conclusion of their reading, they might 


exercise the cormunittee 


with some profit, 
well turn to the opening sentence of the fore word 
that the international 
hook is the 


written con- 
this 

and be forgiven for hoping that tt 

DAINTON 


in which it ts 


of which was 


ference outeome 
perhaps unique 
will remain so F 


CELLULAR ORGANIZATION 


The Organizat‘on of Cells and other Organisms 


34 plates 
Oxford 


Picken 
Clarendon 


Pp. XXxXvil 


By Laurence 
London 


(Oxtord 

University 

investigation of 
received m the past 


Press 


Press. S4s. net. 


hats 


cell 


Us, 


the biological 


ten years a great 
primarily because of the insight that new techniques 
constituent 
therefore 
clay 


the structure ot tis 
This 
and its 


biology 


have given imto 


macromolecules book is 


| holarly 


rmiost opportune, relation presen 


trends in cell needs careful considera 


tion. 
As the author mdicaies, 
yvrate the structural aspects of virology, bacterio 


this is an attempt to 


male 
logy and inununology with eytology, and it is the 
great merit ot the book that has been 
able to consider viruses, bacteria, the protozoa and the 
the cells of 


one atl hor 


various structures inside and outside 
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sample, bacteriophage 


ana tind an 


isopods, 
he reader to not only 


but also inform 


the cell In this breadth oft approach 


»conecepts whiel 


the with the grea ot the 


past and im its ¢ mphasis on structure and shape with 
Arey 
Phere 


nentronmed. 


WOOK CO 


work 
major defect, 
refusal, albe 
terms, the 


Classi 
which 


it deliberate. 


is, however, one 
This is ihe 
exeept in general 
of the fine ructures discussed. We 
the study of macror ilecules independently of the 
molecules which little 
detailed biosynthesis 


For example, early 


exarnine, chemical 


thus have 


COMmprise them and with 


mention of aspects of then 
replication, while Gale's 
protein synthesis and ribonucleie acid os 
hat published by Zameentk, Hoagland 
and their 1955 is not considera 
the latter modified the 


on eytoplasmic ribonucleie acid, and might 


work on 
menironed, 
colleamues since 


tien of would surely have 
ye rhaps have altered a balance in which three pratprers 
to the endoplasmie reticulum under 
he heading of “Other Membrane 


compared with the seventeen pare ~ each 


are devoted 
Cytoplasmic 
SVASTOCTIES 
devoted to the Golgi apparatus and the mitochondria 

It is also possible to criticize the rather naive 
template hypothesis of protem svnthesis discussed 
the absence of any mention im this context 


here, and 1 


ot poss ble 


between base 
and the 
protems It would 
to have had some discussion on the 
the other 


correlations sequence in 
and 


been 


deoxvribonuce leie acid COMpOsit 


structure of also have 


mtcresting 


structure of myoglobin relation to 
protein structures illustrated 

Inevitably, of course, m guch a complex book as 
of ihe 
before it 
clear that these 
from the basic philosophy which per 
whether it is 
of celle 
their 


Interpretations will have 
the 
omissions and others 


some at least 


modified 


i his, 


been even reaches printers. 
Even so, it Is 
like them arise 


and it 1s to ask 


NeECOSSATY 
the 


consideration ol 


meates it, 
indeed possible to «cliiscuss organization 
detailed 


Such a requirement might we I] make an 


without a more 
chemistry 
already tmmense task prohibitive, but there is the 
narrower range of bio- 
detail. One 
that all biological 
solved the aid of the 
enteric bacteria and their parasites, oO wish that 
the author had given more time to a discussion of this 


alternative ot treating a 


structures in greater does not 


hold the 


can he 


logical 


have to extreme view 


problenis with 


echoes 

This is really 
scientists, faced with 
structures, may well be diverted from their pmmediate 
problems May there be sufficient paradoxes 
and exceptions in the present narrow fields to stimu 
? Does not 


matter. Imperfect 


array ot 


ot the 
fascina 


the erux 
such a ing 


not 


late the most lethargic research worke1 
final structure tend to hide an 
of everything the cell 
and is even 
rlenterate 1s 


the emphasis on the 
essential unity in 
? It 
probable, that the 
the 
well be that if we 
we eould predict the properties 


ontoweny 


makes is possible oO conceive, 
nematocyst of a ¢ 
the 


knew the contents 


vnthesized in same Way as pancreatic en 
zymes. It may 
ot one black 
of all the other cellular 

Whatever our answers to these questions, 
affect the would 


that and 


box . 
black boxes’. 

they 
emphasis that we put 


structure, 


can only 


on this or aspect ot not ites 


4 
ag 
ert 
s4: 
from a } ! | 
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must be unique t al 
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general inportance to our under tanding of the 
This careful and will provide 


an introduetion to a whole range of problems 


well-written account 


of which are in danger of being negleeted to-day 
an introduction which will be helped by the 


of many plates and diagrams, including a welcome use 


of X-ray diffraction photographs to illustrate various 
facets ot These latter 
would have been even valuable, however. 
if the hnig had been briefly deseribed 
that the neweomer might have a better opportunity 
the of the identiti 
which he is asked to see im the illus 


macromolecular structure 
more 
in order 


basis 


to appreciate 
and differences, 
trations 

The 
yraphy 1 
except for the descriptions which appear under the 


molecular 


index and biblio 
very well produced 


volume with it excellent 


hort as to be 


plates themselves, These ar so 

misleading in certain cases (for example, Figs 3 
and 19-3), and the reader has always to refer to 
th longer cose riptions, collected together at the 


beginning of the book 
In spite of its shortcomings this is a great personal 


achievement m some Ways more stimulating 
because it advances a view of the cell at present 
unfashionable; if there is one thing to be learnt 
from this book, it is that fashions change. 

P. M. B. Waker 


AVIATION METEOROLOGY 


Weather Forecasting for Aeronautics 


By Joseph J Pp. ix 4-673. (New York 


ree 


Academic Press, Ine.; London : Academic Press, 
Ine. (London), Ltd., 1960.) 15 dollars 

Handbook of Aviation Meteorology 

(Air Ministry: Meteorological Office.) Pp. xvi 
4044-26 plates. (London H.M. Stationery Office, 


1960.) 2hs. net 


PE SHE first book is fascinating for the meteorologist 

| whether or not he is concerned with the provision 
of forecasts for aviation. It is essentially a practical 
manual of techniques and rules for weather fore 
casting based on a wealth of experience and extensive 
study over a long period by a man who has for years 
been concerned with applying meteorology to airline 
operations 

The results largely apply to the North American 
continent and are thus not necessarily always directly 
applicable elsewhere in the world. Nevertheloss, 
the author's techniques and presentation are sure to 
tempt many forecasters to try the methods out for 
and will ideas on how com- 
parable problems might be tackled elsewhere. This 
is where the value to the meteorologist 
outside North America lies 

It is unique in the field of meteorological literature 
to come across a book of such practical application 
that one cannot help but wonder whether meteoro 


themselves stimulate 


book's 


logical reeearch effort in general is too much devoted 


to theoretical studies. Perhaps the author himself 
had this in mind when he says, in reference to other 
works on the prediction of the movement and develop- 
ment of maritime cyclones, “the material is interest 
ing... but it has the drawback of being mostly 
subjective and numerical answer.” 
This search for a numerical answer is the keynote 


of the book. with the result that no attempt ms m ule 


prov nding no 
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prense new 
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to justify or explain statements and rules in terms 


1 physical and dynamical meteorology. Some of 


these may cause a raising ot eyebrows among the 
theorists. Mr. George need not make any apology 
on this score, however, since it is quite apparent 
that he is dealing throughout with the application 


of facts emanating from appropriate studies and their 
justification, and explanation is neither necessary 
nor appropriate in a book of this nature 

The book ean be regarded as composed of thre 
The first (Chapters 2-11) deals with the 
pressure 


ections, 
movement and development of systems 
and fronts, culminating with two chapters contributed 
by R. J. Shafer on the computation of 
changes (referred to as “the Poor Man’s 
Weather Prediction System”) and an example of 
the construction of a prognostic chart by applying 
the rules developed in the preceding chapters 
Altogether it constitutes nearly half the 
imecludes practically 100 the 

deepening and filling of cyclones. 


The second covers the prediction of meteorological 


Numerical! 


book anil 


pages on movement 


elements of particular significance to the operation 
of aircraft, including very low and 
severe weather conditions (thunderstorms, line squalls 
turbulence, hail, icing), upper winds and tempera 
tures. It is most comprehensive and includes many 
useful empirical formule. The rounded 
off by a chapter on the use of radar in forecasting. 
The third section devotes somne 120 pages to loca! 
forecast studies relating to 14 airports in the United 
These could well models of the 
type of work that should be done at every airport 
in the interest of improving the accuracy and relia 
bility of aerodrome forecasts within the limits of 


togs, 


eeilings 


section 


States. serve 


present-day observing practices. 

Every forecaster engaged in work for aeronaui ics 
should have a copy of Mr. George’s book. Although 
the production is such that it would make a handsome 
widition to the bookease, it deserves more than 
oceasional reference and could well justify a constant 
place on the foreeaster’s desk as an additional too! 
for his job. Perhaps it is not too much to hope that 
it will inspire others to produce similar practical 
manuals on forecasting for aeronautics in Euroy» 
and elsewhere. 

Handbook of Aviation Meteorology is a successor to 
Dr. R. C. Suteliffe’s well known Veteoroloqgy for 
tors which was first produced in 1938. Dr. Suteliffe’s 
book has been regarded as the standard text-book. 
not only in the United Kingdom but also in many 
other countries, for the meteorological training ot 
pilots and navigators, both civil and military, for 
their examinations. With the general 
extension higher altitudes and the 
mivancement of knowledge during 
the past two decades, there has been an ever-increasing 
need for a revised version of Dr. Sutcliffe’s book 
This Handbook of Ariation Meteorology w ill, therefore. 
be weleomed, particularly by pilots and others con 
cerned with the applications of 
aviation, as fulfilling a long-felt need 


licencing 
of aviation to 
meteorological 


meteorology to 


The book includes much new material. It is 
gratifving to find mention of so many modern 
operational factors, such as temperature account 


ability, engine icing, runway visual range, cloar air 
turbulence, helicopter meteorological 
aspects of aerodrome design, to name but 
as well as the inclusion of new knowledg® about old 
operational problems, such as thunderstorms and 


operations, 
a few. 


airframe icing. 
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mors difficult 


The treatment of some of the con 
cepts ms particularly good. They are explamed 
lucidly and in detail, with adequate diagrams and 


llustrations. For example, the ‘Tephigram’ (so 
ong an imponderable mystery of doubtful purpose 
to many) will be much more readily understood by 
reader of the Handbook, and its many uses and 
value will be better appreciated by the clear examples 


\ltogether, the evident objective 


The 


of its applicat 1oOn, 


of tailoring the book to suit the reader for whom 
it is primarily designed is successfully achieved and, 
im particular, it was a wise decision to keep the 


naties of the derivation of formule m an 
mstead of interspersing it in the text. 
The only major criticism of this book is that it is 


already out of date in certain aspects dealing with the 


her 


procedures for providmg meteorological service to 


pilots and operators It is reeognized that frequent 


changes oceur of necessity m= these procedures in 
order to keep pace with the rapid development of 
ureraft and airline operations Nevertheless, for a 
book published in the jet age of 1960, it is indeed 
unforiunate that the chapter on “Meteorological 
Service for Aviation should largely reflect the 


position as it was in the first half of the 1950's when 


so rnany changes have occurred and now trends 
emerged simee then It is considered that as this 
chapter is short (barely 6 pages) it could have been 


bro ivht up to date inumnediately before roing to press, 


or could have been wriiten in more general terms to 


withstand better the weathering of these years of 
advancement. At the very least the suggestion 
that tor further reading (Appendix 3) one should 


International Civil Aviation Organization 


doeument published in 1951 
and out of print tor the prist 


consult an 
has been 


hve 


(and which 


obsolete Vears) 
should have been corrected 
Fortunately, it is only a very 
the whole book that can be criticized in this way 
Otherwise it is an excellent production and very well 
illustrated. It can contidently be predicted that 
it will be widely used by pilots and other flight-crew 
menibers not only as a basic trainmg manual but also 
as an interesting and readable book of very great 
value to their work. This book can also be strongly 
recommended to anyone who wishes to extend his 
meteorology beyond the elementary 
sealing the heights of the more ad 


timy proportion of 


knowledge of 
stage, without 
vanced text-books on the subject, 


THE LITERARY PRESENTATION 
OF SCIENCE 


The Craft of Technical Writing 
By Daniel Marder. Pp. xiv} 400. 
London: The Macmillan Company, 


(New York and 
New York. 


endless ranks of books 
them coming from America—on how to 
scientific and technical, or more properly technologi- 
eal, papers, articles, reviews, reports and even books. 
about how to write 


] ERE we have one more addition to the seemingly 


write 


including presumably books 
scientific and technical, or more properly techno 
logical, papers, articles. Is there here not more 
than a suggestion of the infinite regress ? 

About two years ago I expressed the opinion 
(Nature, 184, 1749; 1959) that the best of these 
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a large proportion of 


S47 


books, in any event for British writers, was Godtrey 
and Parr’s The Vechnical Writer I see nothing in 
the one now before me to justify any revision of the 
ment. Ata estimate the earlier 


shorter, 


rough 
contains twice as much 


earlier stat 
book, though 60 page: 
useful material, justification for its being 10s. dearer 
than the new one 

Plenty of other books of this class 
War vears; one cannot help wonder 
at but 


have appeared 
luring the post 


what thev are also 


ing not only jist anning 

whether we are to see a continuation of this prolifera 
tive growth until every university in the United 
States, and perhaps every scientific and medical 


department in the larger ones, will have its own and 
special manual of presentation, alongside its own 
text-books of biochemistry, physics, statistical 
methods, ete 

In the general field of text-books the 
abundance that the would-be student 
escape complete confusion did not the helpful hand 
of his professor guide him gently to usage of the 
Holy Writ’. No such help is 
availeble, however, to the British student faced with 
these well-meaning aids to the 
he will therefore have 
to rely on that 
to be found in Dr. Marder’s preface, where he is told 
that ‘effective about through the 
knowledge and appli ation of rhetorical principles...” 
The mind boggles at 
literary-minded colleagues trying to coat the bitter 


here is such an 


could not 


proper departmental 


a multipleity of 
writing of his own language ; 
unintentional 


such Warnings as 


writing Comes 


the thought of some of our less 


pill of their writing with the jam of rhetoric. 
Admonitions like this destroy the value of much 
good advice given by Dr. Marder After all, most 
rules for writing simple (when simplicity is desirable), 
clear and unambiguous prose are recognized by him 
and are indeed the same on both sides of the Atlantic. 
Nevertheless there are to-day legitimate differences 
between the two major “‘Engjish-speaking”’ countries ; 
a& Witness to this is the highly significant, even though 
not generally appreciated, fact that Fowler's seminal 
Vodern English Usage has now been replaced 
by Margaret Nicholson's A Dectionary of American 
English Usage This, be it noted, is published in 
New York by the Oxford University Press, though 
naturally obtainable in Britain Fowler’s book was 
published by the same Press, but from Oxford. 
Among the many deficiencies of Dr. Marder’s book 
is his complete failure to observe, or even to mention, 


the invaluable distinction drawn originally by 
Fowler, and still retained by Nicholson, between 
the relative pronouns ‘which’ and ‘that’. Again, 


Dr. Mander must with regret be included in the long 
ranks of those meurring Prof. A. V. Hill’s wrath 
because they will insist on using ‘data’ as a synonym 
values. Merci 
joined the all 
recognize 


for such terms as results, figures or 
fully, though, Dr. Marder has not vet 
too rapidly increasing band who cannot 
the word as a plural noun 

There does not appear to be in this book anything 
of particular appeal to the British scientifie o1 
technological writer In general, what Dr. Marder 
sis im facet common practice for all those who 
reasonable rectitude 


advocate 
the English 
in their writing ; 
from the advice to be found in the best post-War 
books on the subject published (and written) in the 
United Kingdom. They began, I think, with Kapp’s 
The hnical Information, now 
nearly thirteen vears old, and they might fittingly 
be allowed to end, in any event for the present, with 


language with 
it differs in no important essentials 
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the comprehensive volume by Godfrey and Parr, 
to which | have already referred. Apart from any 
thing else, legitimate differences in the usage of 
language between ourselves and our American 
colleagues naturally receive the American treatment 
in Dr. Marder’s book, which is sufficient to make 
its use as a guide to British writers a little hazardous, 
to put it mildly. 

There is a felicity of writing that can hardly be 
taught, but that may perhaps be hardly, in the other 
sense, acquired, if by no simply definable process; 
but the ability to handle the English language as an 
effective tool in the conumunication of scientific and 
technical knowledge and information can surely be 
derived, if at all, from possession and study of Kapp, 
Gowers, Godfrey and Parr and, perhaps needless to 
add, Nicholson, since Fowler is no longer with us 
I cannot see that Dr. Marder has anything to offer 
in addition A. L. BAacHARACH 


ION TRANSPORT: AN 
UNORTHODOX VIEW 


Transport and Accumulation in Biological Systems 
By Dr. E. J. Harris. Second edition. Pp. xi + 279. 
(London: Butterworths Scientific Publications. 


1960.) 50s 


PUCHE first edition of Dr. Harris’s book appeared 
| eleven vears after the War, at the end of a decade 
in which the use of radioisotopes and flame-photo 
metry had led to a very rapid advance in the know 
ledge of cell permeability. In the four years which 
have preceded the publication of a second edition 
progress has been slower, but a great deal of experi- 
mental work has been done, and a digested present- 
ation of this new work is very welcome. The plan 
of the book remains the same: a few introductory 
chapters on the physico-chemical features of mem- 
brane penetration are followed by accounts of the 
transport of water, ions, and simple organic molecules 
by a wide variety of animal membranes; a final chap- 
ter gives a brief account of ion movements in plant 
cells, particularly in giant algal cells and in yeasts. 
The different animal tissues are described separately, 
and if this sometimes does less than justice to the 
resemblances between cells of different types, it 
discourages that too easy transference of results and 
hypotheses from one tissue to another, which is a con- 
stant temptation to anyone working in this field. 
A controversial feature of the book is Dr. Harris's 
interpretation of equilibration curves. In a number 
of tissues, including muscle and red cells, the kinetics 
of ion-exchange between the cell phase and th: 
exterior are not always first order. Dr. Harris 
explains this by supposing that diffusion in the cell 
interior is a@ rate-limiting factor. The more usual 
explanation is that the departure from first order 
kinetics comes about because one is dealing with a 
whole population of cells, differing in size, shape, and 
probably also in permoability, so that what is 
observed is the sum of a large number of first order 
processes. Dr. Harris points out that: “Analysis of 
kinetics assuming several first order processes is no 
more than the expression of the first two or more 
terms of the series describing the diffusion process’. 
This is formally correct, but, though it is good for us 
to be reminded that the same kinetic behaviour 
may be predicted by more than one model, it remains 
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true that the population of cells exists, that the cells 
do vary slightly, and that when the exchange of 
sodium Or potassiurn in a single muscle fibre was 
examined by Hodgkin and Horowiez, first order 
kinetics were followed. 

The question whether exchange is limited by the 
membrane resistance or by diffusion in the cell 
interior is unportant because it affects one’s whole 
approach to the investigation of ion transport. Con- 
sider, for example, the distribution of sodium and 
potassium across muscle or red-cell membranes. In 
the conventional view, the chief problem to be solved 
is the elucidation of the way in which energy from 
cell metabolism is used to shift ions of a particular 
species across the cell membrane from a lower to a 
higher electrochemical potential. In Dr. Harris's 
view, “There is no reason to expect that metabolic 
energy is directly involved in the ordinary sodium 
and potassium turnover processes, for these resemble 
exchanges on an inert ion exchanger”. The need for 
active metabolism, if the normal intracellular ionic 
composition is to be maintained, is attributed to the 
effect of metabolism on the affinity or selectivity of 
the adsorption sites. If Dr. Harris is right, views on 
ion transport will have to be completely re-oriented. 
But, whatever the difficulties of the conventional 
theory may be, it is not likely that many workers 
will be as ready as Dr. Harris to dismiss the mem- 
brane—-at least until there is more evidence for the 
existence of enough specific adsorption sites within 
the cell I. M. Guynn 


LOUIS PASTEUR 


Louis Pasteur 

A Master of Scientific Enquiry. By Jacques Nicolle. 
Pp. 19648 plates. (London: Hutchinson and Co. 
(Publishers), Ltd., 1961.) 35s. net. 


ACQUES NICOLLE is well qualified to write about 

Louis Pasteur. Through family and other con- 
nexions he has been able to learn much about the 
motives and methods of a truly great man whose 
contribution to science has been far greater than his 
epoch-making discoveries. This book describes how 
Pasteur approached and tackled the immediate 
problem, and, as a result, Nicolle can fairly claim to 
have produced a great deal more than ‘just another 
biography”. 

Louis Pasteur is concerned only with Pasteur the 
investipator. From his beginnings in stereochemistry 
to his final essav in human biology. the pert macious 
Frenchman approached each investigation in the 
same way. He never moved until he was steeped in 
all that was already known; he insisted on examining 
agronomic and industrial material on the spot; he 
earried out his researches as near the source of 
difficulty as possible, even if it meant setting up a 
makeshift laboratory; he reduced his propositions 
and his apparatus to the simplest terms; and no 
tentative claims were made until his results had 
become self-evident. 

In Pasteur’s inquiries into the divergent types of 
tartaric acid, problems of wine- and beer making, 
the causes of pébrine and flacherie in silkworms, the 
nature of anthrax and chicken cholera, the claims of 
distinguished colleagues to support the truth of 
abiogenesis (the possibility of which Pasteur never 
wholly renounced) and the origin of rabies, Nicolle 
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shows how Pasteur’s method of approach never 
varied and still stands as a model for men of science 
everywhere. It is indeed a tribute to a man whose 
father served with Napoleon that his methods are 
now being applied to the solution of industrial 
problems. Niecolle’s book can take its place as a 
worthy successor to René Vallery-Radot’s admirable 
La Vie de Pasteur and Les Oeuvres de Pasteur, which 
owed so much to its editor, Pasteur Vallery-Radot 
T. H. Hawkrxs 


TERPENE PROPERTIES AND 
STRUCTURES 


Die Terpene 
Sammlung der Spektren und Physikalischen Kon 
stanten. Von J. Pliva, M. Horak, V. Herout und F. 


Sorm. Teil 1 Sesquiterpene. Pp. xxii+ 1-228 
(Deutsche Akademie der Wissenschaften zu Berlin: 
Kommission fir Spektroskopie.) (Berlin: Akademie 


Verlag, 1960.) n.p 


"Son work is not a compilation of analytical 
data from all available sources. It is designed 
not only as an aid to the identification of terpenes 
but also as material for the study of relations be 
tween the infra-red spectra and molecular structure 
Advisedly limiting the former objective for the better 
attainment of the latter, the authors include only 
physical data determined on the identical sample 
used for the infra-red work. Largely, therefore, this 
is & report on a consistent plan of laboratory work, 
over about twelve vears, by a single team at the 
Czechoslovakian Academy of Sciences. 

The plan provides for the fractionation of essential 
oils, by a standardized technique of distillation 
followed by alumina-column chromatography, into 
constituents in which further treatment produces no 
change of physical characters, including infra-red 
absorption. These isolates are investigated and 
classified primarily on the basis of infra-red spectra 
Most, though not all, are compounds previously 
known; but the Prague group has been prominent 
in the work which in recent vears has led to the 
revision or final elucidation of the structures of such 
long-known compounds as caryophyllene and humu- 
lene (to which, respectively, 9- and 11-membered 
rings are now assigned), as well as the successful 
investigation of such new terpenes as the acoran 
series from calamus oil, embodying spiro-linked 
5- and 6-membered rings. 

The criterion for classification of a compound is 
the infra-red spectrum of the saturated hydrocarbon 
formed by its complete hydrogenation, using Adams's 
catalyst at room temperature. As a means of investi 
gating structure, it is claimed that this technique. 
compared with Ruzicka’s dehydrogenation procedure, 
has more general applicability, less risk of altering the 
carbon skeleton, and has higher yields, permitting of 
work on smaller quantities. From twenty to thirty 
earbon skeletons are thus recognized among the 
sesquiterpenes, and these are named by modification 
of familiar, or at least identifiable, trivial names. 
for example, caryophyllan from  caryophyllene, 
zieran from zierone. Sub-groups such as vetivan, 
isovetivan and neovetivan provide for the cis-trans 
isomerism which may arise naturally or in the course 
of the hydrogenation. 
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217 natural or artificial sesquiterpenes are de- 
seribed, each on its own ecard (British Standard A4 
size). A complete card gives molecular and graphic 
(though not steric) formule, density, refractive 
index and specific rotation, boiling-point (under low 
pressure) or melting-point, ultra-violet absorption 
characters if any, a brief indication of source and 
means of purification, literature references on isola- 
tion and constitution, and an infra-red trans- 
mittance curve from 650 to 1,500 or 2,000 em.-', 
as appropriate, in a rock-salt prism instrument of 
resolving power 2-3 at 650 and 7-10 at 2,000 em.-?. 
Experimental data on film thickness, solvent, ete., 
are supplied. 

Indexing, both by classes and by individuals, is 
adequate. The type correctly indexed as “‘eremo 
philan” appears in the structure-key as “‘eremo- 
phyllan’’. 

Further publication on the monoterpenes and 
higher terpenes, and on the results of gas-chromato- 
graphic or other improved methods of separation, is 


contemplated. Kk. G. KeLLETT 


SERVOMECHANISMS 


Control Engineering 

(The Van Nostrand Series in Electronics and Com- 
munieations.) By Prof. Gordon J. Murphy. Pp. 
xii + 385. (Princeton, N.J.: D. Van Nostrand 
Company, Ine; London; D. Van Nostrand Company, 
Ltd., 1959.) d6s. 


6 pe book presents in some detail the mathe 
matical theory of linear servomechanisms, and, 
without treating any particular topic exhaustively, 
describes its application to several different types of 
system. Techniques for non-linear systems are 
confined to the two final chapters. So many books 
have now been published in this field it is probably 
appropriate to describe im some detail the contents 
of the present text. After a very general introductory 
chapter, the second deals with the Laplace transform, 
the transfer function and related stability considera. 
tions under the heading of “Time Response”’. 
There follows an excellent chapter on design in the 
s-plane which concludes with a description of the 
root-locus method. The use of this method is very 
much a matter of practical experience, but many 
readers would none the less welcome rather more 
discussion of its application than is actually included. 
These two chapters are complemented by the next on 
frequency response, which covers well-trodden ground 
in a clear style with several examples to ilustrate 
theory. The three following chapters deal with 
specific types of system, namely the carrier-control, 
dead-time and sampled-data systems. A chapter on 
noise concludes the treatment of linear servomechan- 
isms. The two chapters on the analysis of non-linear 
systems deal with the describing function and the 
phase-plane technique. 

The text throughout proceeds from the general 
to the particular, an approach which tends in places 
somewhat to obscure, or postpone, full appreciation 
of the significance of a result or technique. The 
work is therefore not suitable as an introduction 
to the subject, but forms a useful and clearly written 
work at a more advanced level. 

Problems are included at the end of each chapter, 
and a table of fifty-two Laplace transforms is included 


as an appendix. M. 
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Classification and Multiplicity of Growth Layers 
in the Branches of Trees at the Extreme Lower 


Forest Border 


By Waldo S. Glock. R. A. Studhalter and Sharlern 
R. Agerter Smithsonian Miscellaneous Collections, 
Vol. 140, No. 1 Publication 4421 Pp 204 36 
jrlate Washington, D4 Smithsonian Instit 
ion. 1960 


the 


FESHINS verv detailed study of gre rings in 
branches of a mumber oft Species ot 


emphasizes the comple xitv of the 


mad gyvimnosperm 
problem of the formation of growth rings The 
ivestigation, which was made in Texas, was con 
corned mainly with trees of the forest border or 
bevond, where conditions may be assumed to be 
less favourable for tree growth than within the 
forest itself Some of the trees showed multiplicity 
of growth layers, anv one of which might extend 
over the tree or be ontined to a larger or smaller 
aren One branc} known to be four vears old 
showed eight growth rings and reference is made to 
trees subjected to intermittent irrigation which had 
15 sharply bordered’ growth lavers formed in four 
yours 

The authors found these growth layers to be 
extremely varied and sometimes had difficulty in 


formed 


which terminated 


list ishing bet ween the limits of those 


during a growing season and that 
ason In a distinet seasonal 
that the first-formed cells 
larger than those formed at the 
where the mav be well 
flattening of the last-formed 


the s« laver it is to be 
expected will be thim 


tlled and perhaps 
ot the 
marked by the 


imcremient, ring 


radial 
cells or. at least. by a distinct difference between the 
last-formed cells of the ring and the adjacent first 
formed cells of the ring No criteria 
were found by which a (intraseasonal) 
could be certainly distinguished from one terminating 


eeding 


false ring 


the period of annual growth 

Post-seasonal growth lavers 
incomplete growth-lavers produced after the termina 
tion of the main growth, but probably 
comple tect betore the omset of winter 

Not surprisingly, the authors conclude that ring 
counts may not be a reliable method of absolute 
dating and find that frost rings, which could also be 
induced to form experimentally by the application 
serve as a more dependable guide. 


we 


were found, that is, 


seasonal 


of dry ice, 
JANI 


International Review of Neurobiology 


Vol. 2 Edited by Carl ¢ Pfeiffer and John R 
Smythies. Pp. xu 410 (New York Academie 
Press, Ine. London Academie Press, Ine (London). 
Ltd.. 1960.) 11 dollars 

of The Inte national Review of 


second volurn 

| Neurol logy, like the 
unrelated articles, five of which may be classified as 
pharmacological. J. Mardones of Chile writes on 
the addiction of rodents to alcohol F. W. Schueler 
of Tulane, on the hemicholiniums; E. J. Walaszek 
of Kansas, on the cortical pressor-response to ep 
nephrine as affected by schizophrenic serum; EF 
Costa of Illinois, on serotonin; and A. Herz of Munich, 
on drugs which influence the conditioned avoidance 
response of laboratory-animals. Two articles are 
mainlv biochemical L. EK. and M. R. Hokin of 
Wisconsin discuss the significance of phosphatidic 
acid and phospho-inositide in the transport of sodium 


tirst, is a collection of nine 
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ions across neuronal membranes; and E. Roberts 
and E. EFidelberg of California, the metabolie anil 
neurophysiological roles of amino-butyrice acid 


The remaining two contributions are both from the 
United Kingdom R. M. Gaze of Edinburgh reviews 
the regeneration of the optic nerve im 
amphibians and H J ky k of London describe 
methods of the value of drugs in cases of 


psvechological illness All 


work on 


much 
five 


the articles contam 


interesting material, but the pharmacological 


ire less impressive than the other four because of 
1 tendeney to built too large a superstructure of 
pT on a necessarily slight base of facet 
Che volume is once agaim well produced, with fu 


and a good index 


BRINTON 


references to the literature 


DENIS 


The Observer's Book of Trees 

Compiled by W. J. Stokoe. Revised edition. (The 
Observer's Pocket Series.) Pp 228 plate 
London and New York: Frederick Warne and Co 


Ltd.. 1960.) Ss 
"THE Observer's books must be familiar to inany 
Their size and uniformity make them handy 


pocket books, and their clarity and arrangement 
enable easy reference 

This book on trees is a revised edition of that pub 
lished in 1937. It deseribes 106 species of the 
trees and larger shrubs found m the British Isles 
Technical terms have been avoided so far as possible. 
as the aim has been to assist the observer in identifica 
tion. 

There are more than a hundred halt-tone photo 
hilty illustrations and twelve colow 
These the bole. 
and flower of mdividual giving 
excellent impressions at a glance. 

One noticeable difference from the origmal edition 
is the inclusion of an illustrated guide to ‘identifica 
tion by twigs and buds’, which is useful for months 
when there are no foliage Another 
difference is the newly devised section of coloured 
These plates, though beautiful and 
fewer in mumber than in the edition, cover 
far more ground and are of more practical value 
Fach plate is divided into four or tive groups, showing 
leaf, flower and fruit of fiftv-two different trees. 

The book has an introduction and indexes : 
one classified by families, and the 


line 
cover 


yraphs, 


plates general appearance, 


foliage, fruit Treer, 


distimetions. 
less 


plates. 
earliet 


Two 
RPecies ; 
other alphabet ical 

This newly planned edition will be a worth-while 
purchase for those whose old copies are becoming 
worn through  well-justified The price is 
amazingly low by present-day standards 

B. J. G. MaiTLanp 


Clays and Clay Minerals 

Proceedings of the Seventh National Conference on 
Clays and Clay Minerals. Washington, D.C., October 
20-23, 1958. Edited by Ada Swineford. (International 
Series of Monographs on Earth Vol. 5.) 
Pp. ix + 369. (London and New Pergamon 
Press, 1960.) 60s, net. 


Scrences, 


York 


FT HIS seventh volume continues the excellent 
tradition of previous vohiumes. Most of the 
papers are mineralogical in nature, and constitute 


useful advances in our knowledge of clay deposits. 
There is an excellent review article by W. Parrish 
on the X-ray diffractometer. An article by L. G. 
Schutz on quantitative X-ray determination of 
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cdifheulties 


clay immerals emphasizes The mumerois 

that still remain im this field There is a very full 
studv. almost amounting to a monograph, from 
the Agricultural and Mechanical College of Texas. 


on the differential settling tendencies of clay minerals 
in saline waters 

Apart from this article, few contributions 
on the eolloidal side of « lav mimeral studies How 
Dr. R. K. Schotield collaborated in an article 
on the swelling pressures ol sodium montmorillonite 
pastes, and this must be one of the last contributions 
he made before his death. 

The transference of the publishing ot these proceed 
inus from the United States to Britain has 
resulted in a definite deterioration in the standard 
ot binding. But then, few British firms seem able to 
achieve the quality of binding that ts almost uniform 
They ought to give some attention Lo 


there are 


ever, 


(sreat 


in America 


the matter In these times it ought not to require 


decades for a good technique possessed by one 
country. to be transmitted to anothet 

fhis volume is edited, with her usual care, by 
Ada Swineford. I would like to plead with her, 


however, to have some merey on bibliographers. 
These annual proceedings ought to have some short 
which they ean be referred to—-l would 
suggest Proc. 7th Clay Win. Conf. The faet that this 
is Monograph No. 5 of the Earth Science Series seems 
to be just a blind, designed to make the bibliograph- 
cal position even more confusing than it already ts. 


ID. M. C. Mackwan 


title, by 


Lowie’s Selected Papers in Anthropology 


Edited by Dr. Cora du Bois. Pp. xu +509 Berke 
lev and Los Angele University of California 
Press : London Cambridve University Press, 1a60 


10 dollars ; Ss 


OWES memory is well served in this selection 
LL of easavs by his former pupil and friend Prof. 
du Bows 

Quite properly, no effort hias been made to 


select 


aterial from his eighteen classical monographs on 


the Plaims Indians, oF from his ten mayo books, 
which ought to stand complete as they are 
Fortunately, Lowie hinise lf had already selected 


a good deal ot material wh ch he rm garded as reason 
ably original and acceptabl contributions to anthro 
pological thinking. and in an autobiographical note 
from the National 


eonti ions 


written im reply to ions 


Acadeniy ol 
with h mmulity and with the same criti al attention 


mt 
Scrences Summarizes his 
that he cle voted to all other work. 
This selection has been anuplitied by the 
Kroeber, Radin and 


editor, 


who consulted, among others, 


Spier Especially valuable are the six essays left 
unpublished at his death 
Lowie was completely bilingual in English and 


Moreover, 
work of 


German, and fluent in other languages 
he was thoroughly conversant with the 
great philosophers and scientists, and had all the 
interests of a well-educated man. About a tenth 
of his large output was devoted to subjects outside 
anthropology 
When we 
Theorists’. 
esteemed and critically assessed, we get the measure 
of the man, and realize why the best anthropologists 
have come from those who entered the subject with 
a mind already well developed in other disciplines 
In my own view, it is only such people who can give 


read the Theories and 


and note the people whose work he 


section On 
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the subject the place it cleserves mm the universe of 
discourse among living and civilized minds. 
K. PENNIMAN 


AGARD Aeronautica! Multilingual Dictionary 


Edited by G. H. Frénot and A. H. Holloway I’) 
xix +903. (London and New York: Pergamon 
Press. 1960. Published for and on behalf of Advisory 


Group for \eronautical Research and Development, 
North Atlantic Treaty Organization 1408, net 
NTERDEPENDENCE between 
is particularly pronounced in thi 
Sciences and well cared for in the Advisory (yroup 
for Aeronautical Research and Development under 
the chairmanship of Th. von Karmin. Thus the 
Documentation Committee of this Group considered 
it an important duty to prepare and issue a technical 
aeronautical dictionary in several languages : Duteh 
French, German, Italian, Russian, Spanish 


Various people 


aeronautical 


Kenglish, 


and Turkish. The first issue rs now available and 
i. turns out to be rather more han a dictionary 
In fact. it contains translations of the Glossary of 


issued by the 
The trans 
been 


leronautical Terms and Definitions 
British Standards Institution (B.S. 185). 
has been a co-operative effort and has 


in countries in which these 


lation 
earried out in each eas 
languages are spok n, except tor the translation into 
2ussian., Which has been attended to by the British 
Ministry of Aviation The result is workmanlhke 
and authoritative, and the Dictionary 1s easy to use. 
The vocabulary of rapidly 
develops with it and it is therefore 
eontini and to expand the dietionary SO as to keep 
it up to date For this is printed on 
loose punched sheets and supple ments ean easily be 


dev sloping science 


intended to 


Purpose it 


obtained and inserted In this wav, revisions of 
the source glossary, which is now about ten years 
old. can also be accommodated The Dietionary 
is a eredit to the editors and them many helpers 


ITpPose all over the 
ID. KUCHEMANS 


nseful 


and it will serve a truly 


world. 


‘ild and Free 


ries of Canadian Animals B H. Mortoner 
Bacten Pp. 192. (London and (ilasgow Blackie 
and Son. Ltd., 1961.) 10s, 6d. net 


sa collection of seven stories bach 


eovering such crea 


book 
is about animal adventure 


tures as wolves, deer, beavers, bears, moose, and many 


others. The stories themselves are both imteresting 
and thrilling, but the book offers somethmg more 
than this: the reader can learn rouch about life 
in the wilds ot Canada; and the stories will ineul 


cate a deeper feeling for annals’ reactions to environ 
than 


zoolorVv 


facts ever 


not 


can 
merely a 


mere 
It shows that 


text book subject, but os vivid 


ment and 


portray 
reality if seen with a 
sympathizer’s eyes 

there is the care of an 
that makes several attempts. succeeding, to 
join a herd of deer when its mother is killed. None 
of the does will accept from sheer need of 
companionship, it attaches itself to the buck. From 
him, by example, it learns how to cope with life 
at an early age, when the other tawns are still relying 
on their mothers. Thus it is the only fawn survivor 
when the herd is attacked by bears. 


For example, orphan tawn 


betore 


if, 


this, 


There are seven full-page ilustrations to 
the fifth and last book by the late H. Mortimer 
Batten B. J. G. 
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RADIO ASTRONOMY AND COSMOLOGY* 
By Pror. MARTIN RYLE, F.R.S. 


sciences im that 
the astronomer 
observations a 


STRONOMY differs from most 
i we cannot do experiments ; 
build up existing 


must from his 


pueture or ‘model’ of the universe, and then look for 
further effects which should be observable if his 
model were correct Although in 700 B.c. the 


Babylonians making excellent observations 
without attempting to incerpret them, and although 
the Greeks proposed models without always looking 
too care fully into how well they fitted the facts, this 
and im the 
through Kepler and Newton, to 
system 


were 


approach has always been present, seven 
teenth century led 
a“ wood uniler tunding of the solar 
But what were the star Kepler had no con 
ception of their great distance, and imagined them to 
be on the surface of a fixed sphere with a radius some 
2,000 times that of the Earth’s orbit. But it 
certain that Newton had a better idea when he wrote 


But if the matter were evenly d 


SeeCTUS 


posed throughout 


an untunite of it would conventie into one 
mass, and some mto anothe r, sO as to make an 
infinite number of great masses scattered great 
distances from one another throughout all that 
infinite space And thus might the Sun and fixed 


stars be formed, supposing the matter were of a licid 
nature 
We can see here the first idea of an ‘infinite’ 


universe, in which the Sun has no more significance: 
than any of the stars. 

There now began the exploration of space on an 
scale, William Herschel, by con 
structing larger telescopes than had ever been built 
before, was able to show that the diffuse band of 
light of the Milky Way was in fact due to countless 
stars, and he thus confirmed Newion’s tion 
of the insignificance of the Sun. To-day we know 
that our own Galaxy, the Milky Way system, is a 
flattened disk containing some 100,000 million stars 
each comparable in size and luminosity with the Sun. 

But the observations of William Herschel and later 
his son John showed, the millions of 
images, some thousands of diffuse sources of light or 
these now known to be 
luminous gas in our Milky Way system, 
but even at that time the Herschels considered the 
possibility that these sources were themselves distant 


over-mereasing 


Sores 


besides star 


‘nebule’ some ot are 


clouds of 


‘island universes’ too far away for any of the stars to 
be resolved individually It until methods 
of distance-measurement had been established in the 
century that these could be 
confirmed, showing an apparently limitless universe 
containing, at islands of 
stars, or galaxies, of which the Milky Way is one. 

Besides showing the insignificance of the Earth. 
these observations raised new problems. One of 
these, first propounded by the German astronomer 
Olbers, is based on an observation which any of us 
can make—that it gets dark at night. 

If we look at the sky we see that between the stars 
it is dark ; a larger telescope will see fainter stars here, 
but again it is dark between them. Now if we must 
suppose that the universe is infinite in extent, then in 
whatever direction we look we will eventually see 


was not 
suggestions 


present 


great separations, compact 


* Substance of a Royal Institution Discourse delivered on February 


the surface of a star. Although the intensity from 
each star individually will be very weak, since they 
must occur in every direction, the sky should have the 
same brightness as the surface of the Sun: but if this 
were the case the Earth would be heated to 6,000 
and would immediately be vaporized. We cannot 
avoid the difficulty by supposing that the light from 
distant stars is absorbed; by the very fact of absorb- 
ing the light the obscuring matter will be heated until 
it has the same temperature as the stars—when it will 
radiate as much light as it absorbs. 

It seems that we can only explain this paradox by 
supposing that the universe is not infinite. But if we 
ignore the local stars in our own Milky Way system, 
we find that the sky is uniformly dark in all directions 
and we should have to return toa pre-Copernican idea 
of a universe constructed with us at its centre, having, 
in the meantime, demonstrated our complete insigni- 
ticance 

The discovery which eventually led to the solution 
of the problem was made by the American astronomer 
Slipher, in 1912. Slipher, who was studying the 
spectra of the stars in distant galaxies, found that, for 
a particular galaxy, the spectral lines were displaced 
slightly, and all occurred on a slightly longer wave 
length than expected. This displacement of the 
Imes towards the red end of the spectrum, the so- 
called ‘red shift’, is just what would be expected if 
the light emitted from a His 
observations that not only this galaxy 
but also a number of others were all moving away 


were moving source 


suggested 


from us, and later work led, in 1928, to the conclusion 
that no matter in what direction looked, the 
galaxies were travelling away was also 
found that the speed of recession was greatest for 
the most distant galaxies. 

We can now see an explanation for the darkness 
of the night sky ; the light we receive from a very 
distant galaxy will have suffered such a large red 
shift that most of its energy now falls in the infra-red ; 
any visible light received must be emitted in the 
ultra-violet, where the energy emitted is very small 
As a result the light from galaxies beyond a certain 
distance will be very small, and we have in effect 
produced @ limit to the size of the universe we can see. 

Although we have found an explanation for the 
observations, we have had to introduce the idea of a 
universe changing with time, and if we relate the 
rates of recession of galaxies at different distances, 
we must conelude that all thoss which we 
must have been crowded close together about 10,000 
million years ago. This ‘age of the universe’ is 
little more than twice the age of the Earth as indi- 
cated by the radioactivity in the oldest rocks.  Al- 
though the observations cannot indicate whether this 
pericd of high density should be regarded as the 
‘creation’ or simply a phase in @ universe the density 
of which varies periodically, they do imply that the 
appearance of the surrounding universe is changing 
with time. 

In 1948, however, Bondi, Gold and Hoyle proposed 
an entirely different model, based on the supposition 
that the universe as a whole is completely unchanging 
with time. In order to account for the expansion of 
the universe and the consequent loss to view of 


one 


ron us; u 


now see 


852 
: 
‘a 
26 
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(stant galaxies, they introduced the idea that new 
matter is continuously created everywhere through 
this matter will eventually condense to 
provide new galaxies to replace those lost to view 
through the expansion. Although types of 
and experiment have suggested that 
matter and energy cannot be ereated or desiroyed., 
it has never been verified with an accuracy sufficiently, 
high to rule out the theory of ‘continuous creation’. 

If we aceept this Steady-Siate theory, we have a 
model which has the philosophical attraction that the 
presents the 
where, or at what 
is & universe unlimited in space or time, and the only 


oul space 
many 


observation 


mniverse samme appearance no mutter 


from time, it is observed It 
unfamiliar feature which we have to accept is that the 
law of conservation of matter and energy is not quite 
true 

What we must now ask is whether any of the models 
any to the actual uni 
Here we need to look for subsidiary con 
of the different models whether 
any form the basis for observational While 
it is likely to be very difficult to distinguish between 
different forms of evolving cosmology, there is a good 
that there are detectable differences between 
any evolving model and the Steady-State model. 
In the evolving case we shall expect to tind a pro 
the galaxies, and the average 
distance between galaxies will steadily increase ; on 
the Steady-State model new galaxies are being born 
by the expansion and we shall 


always find a mixture of old and young galaxies in 


proposed bears resemblance 
verse ? 
and see 


lest 


sequences 


chanet 


Agr ing of! 


to replace those lost 


any sample we choose 

If, therefore, we could compare a photograph of 
the surrounding galaxies taken a thousand million 
vears ago with one taken to-day, we should be able 
to make this distinction. Although this particular 
experiment is Impossible, we can do something very 
like it by galaxies at a distance of a 
thousand million light years. What we see is a 
picture of these galaxies as they when the 
light left them, and since the light has been travel 
ling for a thousand million years, we can see what 
changes have oceurred in this time by comparing 
them with nearby galaxies, from which the light has 
taken a much shorter time to reach us. By extending 
our observations to greater and greater distances we 
can im this way explore back to earlier and earlier 
periods im the This is the 
reason why astronomers Want to study the faintest 
galaxies, and why the great 200-im. telescope on 
Mount Palomar was built. Unfortunately, even with 
this telescope, it has so far proved impossible to reach 
any definite conclusion, owing to the difficulties of 
making sufficiently accurate observations of suffi 
ciently distant galaxies. 

There seemed little hope of overcoming a barrier 
apparently so serious ; but in 1952 a most remarkable 
discovery was made-—that the second most mtense 
souree of radio waves which had been detected in the 
new science of radio astronomy was @ very distant 
galaxy, at a distance of 500 million light years. Its 
intensity showed that its radio emission was about a 
million times more powerful than that of our own or 
other nearby galaxies. 

The fact that a source of such power could exist was 
surprising enough, but almost as rernarkable was the 
evident rarity of such sources; there are about 
100 million galaxies within a distance of 500 million 
light years, and yet only this one produces radio 
emission 80 intense. 


observing 


were 


history of the universe 
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Fig. 1. Diagram of Cambridge interfer 
More detailed observations with the 200-in 


teloscope at Mount Palomar suggested that this 
source Was a collision between two complete galaxies 
‘This explained the rarity of such sources (for the 
chance of such an encounter is extremely small) and 
the additional energy needed to maintain the powerful 
emission of radio waves was supplied by the collision. 
once 


+ 


I suggested at 


The existence O such source 
the possibility ol expl ring oO greater distances, and 
thus to the history of the universe 
than would ever be possible in optical astronomy. 
But before we can use radio observations to test any 
particular cosmological theory, we must find some 
quantity which we can predict according to the theory, 
and which we can also measure. On? such quantity, 
as we have seen, is the density of galaxies at different 
or equally well, the density of radio 
But in this case we have no way of measur 
» directly. If we knew the average power 
we could their intensities as a 


earlier stages im 


distances 
galaxies. 
ing distance 
of the sources, use 
measure of distance. 

The first problem is therefore to tind the power 
of the sources, so that we can predict, according to a 
given cosmological theory, the relative number which 
we should expect to find in a given range of intensity. 
We can then compare these results with the actual 
numbers we find from our observations. We must 
endeavour to make this comparison for the weakest 
possible sources—for the further we can penetrate in 
distance, or the further back in the history of the 
universe we can reach, the greater will be the differ- 
ences between the predictions of the different cosmo- 
logical models. 

It seemed impracticable to build an imstrument of 
sufficient size by conventional means, but at Cam 
bridge we have developed a new method of obtaining 
a very large resolving power, by moving a smaller 
aerial to different positions within a much larger 
effective aerial. Our new instrument consists of 
two elements, one of which is 1,450 ft. x 65 ft. and 
east-west; the other is a smaller aerial 
190 ft. x 65 ft. mounted on railway lines 1,000 ft. 
long running north-south (Fig. 1). The Earth’s 
rotation scans the beam around a 4-deg. sirip of sky 
each 24 hr., the strip being selected by the elevation 
of the two aerials. 

In each set of observations, the moving aerial is 
driven to the north end of the rails and the observa- 
tions are recorded (as holes in punched tape) for 
24 hr.: we then move the aerial by about its own 
width and another set of observations is made. 
After 25 days we have all the information we need 
to produce a map of the whole 4-deg. strip. 

In order to do this, we must make about a quarter 
of a million caleulations, and these are made on 
Edsac, the computer at the Cambridge University 
Mathematical Laboratory. The output of the com- 
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lv ge only a few per cent ot the observed 
sources were within the Galaxy, and 
that most of them were external 
valaxies having a radio emission at 
least 1.000 times greater than that ot 
our own Galaxy If we suppose that 
most of the sources emit as much 
optical radiation as our own Galaxy. 
then the limiting optical brightness 
of the sources allows us to set an even 


1P vreater limit to the radio emission. 
The third method was based on meas- 
urements of the angular diameters ot 
the sources, and again indicated an 
average radio emission 10* 10° times 
that of the Galaxy. From these 
results we can now compute the num 
ber of sources we should expect to 
find at different intensities; but before 
we can compare the results with what 
# we observe, we must explore a number 
ot possible difficulties which mught 
affect the interpretation of the observa 
— + 4 tions. One difficulty of this sort 1s 
10 10 10-** the possibility that radio galaxies 
Flax density (2) in watts : might oceur in clusters —if they did so. 
at re of Som d al “ ai then although we would be able to 
irces than can be observed individ hey are base n @ statistical recognize the imdividual sources im a 
thod which ¢ sho information about the position r intensities of ind nearby cluster, a very distant cluster 
I sources, but al limits to be set to the number of s of differer : 
nsit The full lines are the curves predicted by einai. Rintes 9 might be mistaken for a single nearby 
tw alues for tl ffective pow ft souree, We therefore made a number 
of subsidiary investigations of this sort 
yuter is printed on sheets which enable us to tind the to see what corrections would be necessary 
positions and intensities of the sources, and the The final, and most extensive probleni was to 
letail obtained is the same as if we had built two determine the actual number of sources above given 
aerials each 800 ft. 500 ft intensities, down to the smallest value we could 
We have been using this tel Scope cont muously reach The results, plotted as the munber of sources 
since it was complete d in the summer of 1958, most V compared with the number V, which would have 
of the time on problems relating to the cosmological been observed im the absrence of effects of the red 
juestion shift, are shown in Fig. 2. The correspondimyg eurves 
(hur first problem Was to establish the power ol the predicted by the Steady-State no&tel on the basis 
souree s— so that we could predict the relative number oft (a) the lowest permissible value of radio power and 
of sources we should expect to find at different (4) the value suggested by the optical data, are also 
ntensities. At the same time we must make sure shown in Fig. 2; the discrepancy seers too great to be 
that -he observations are not being diluted by large explained by errors in the observations or their 
numbers of relatively weak sources at small distances interpretation, and suggests that the Steady-State 
for we know that seme of the sources are the theory in its original form does not correspond to the 
remains of supernova explosions moside ow own actual universe 
and other ure me arby galaxies with rela This is only the be of the problemi, the 
tively weak radio emission simplest of the questions which one can ask. There 
We have used three methods of finding the power are many versions of evolving cosmologies, and there 
of the sourees, the first of which is based on radio mnay be special cases ot the Steady-State model which 


methods alone, and involves no asswunptions about the — fit the present results More detailed observations 
nature of the sources. This method showed that may make it possible to eliminate some of these too. 


CONTINENT AND OCEAN BASIN EVOLUTION BY SPREADING 
OF THE SEA FLOOR 


By ROBERT S. DIETZ, 


U.S. Navy Electronics Laboratory, San Diego 52, California 


A NY concept of crustal evolution must be based derived through an attempt to interpret sea floor 
A on an Earth model involving assumptions not bathymetry. Although no entirely new proposals 
fully established regarding the nature of the Earth's need be postulated regarding crustal structure, the 
outer shells and mantle processes. The concept concept requires the acceptance of a specific crustal 
proposed here, which can be termed the ‘spreading model, in some ways at variance with the present 
seafloor theory’, is largely intuitive, having been consensus of opinion. Since the model follows from 
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ioe The “Service” is without doubt the finest student 
microscope today and has proved its 

high quality and serviceability in many school 
and university laboratories throughout the 
world. The simplicity of its design is allied with 
the highest standards of construction, resulting 


in a high quality instrument easy to work with 


: and capable of giving a lifetime of satisfactory 
‘ service in constant use. The comprehensive 
ranye of accessories, designed to make the 
“Service” suitable for more complex work is of 
ie equally high quality. See the Watson “Service” 
sae before you decide on your next microscope. 
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Double and triple beam 
sliding weight balances 


Here they are, available 


for the first time in the 
U.K. — the world-famous 
OHAUS balances, made by 
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Model No, 0-1550-S 
2 kg capacity, 0.1 g sensi- 
tivity. £10 12s.0d. justly renowned for their 


balance manufacturers and 


long life, ease of operation, 
and outstanding value for 
money. OHAUS balances 
have a host of brilliant 
technical features that put 


them in a class by them 


selves. And there's a wide 


Model No. 0-750-s "m8 of models to choose 


2610 g capacity, 0.1 g from. Write to-day for our 


sensitivity. £9 18s. Od. fully itlustrated leaflet. 


The best at any price 
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the concept, no attempt is made to defend it. The 
assumed model is as follows - 

(1) Large-scale thermal convection cells, fuelled 
by the decay of radioactive minerals, operate in the 
mantle. They must provide the primary diastrophic 
forces affecting the lithosphere. 

(2) The sequence of crustal layers beneath the 
oceans is markedly different from that beneath the 
continents and is quite simple (Fig. 1). On an average 
4-5 km. of water overlies 0-3 km. of unconsolidated 
sediments (layer 1). Underlying this is layer 2, 
consisting of about 2-0 km. of mixed volcanies and 
lithified sediments. Beneath this is the layer 3 
5 km. thick), commonly called the basalt layer and 
supposedly forming a world-encireling cap of effusive 
basic voleanies over the Earth’s mantle from which 
it is separated by the Mohoroviéié seismic discon- 
tinuitv. Instead we must accept the growing opinion 
that. the ‘Moho’ marks a change of phase rather than 
a chemical boundary, that is, layer 3 is chemically 
the same as the mantle rock but petrographically 
different with low-pressure phase minerals above 
the Moho and high-pressure minerals below. This 
change of phase may be either fromeclogite to gabbro', 
or from peridotite to serpentine? ; its exact nature is 
not vital to our concept, but we cantentatively accept 
the eclogite-gabbro transition as it has more 
adherents. Common usage requires that we reserve 
the term ‘mantle’ for the beneath the 
Moho, but in point of fact, the gabbro layer (as a 
change of phase) is also a part of the mantle—a sort 
of ‘exo-mantle’. Except for a very thin veneer, then, 
the sea floor is the exposed mantle of the Earth in 


substance 


this larger sense. 

(3) It is relevant to speak of the strength and 
rigidity of the Earth’s outer shell. The term ‘crust’ 
has been effectively pre-empted from its classical 
meaning by seismological usage applying it to the 
layer above the Moho, that is, the sial in continental 
regions and the ‘basaltic’ layer under the oceans so 
that the continents have a thick crust and the ocean 
basins a thin crust. Used in this now accepted sense, 
any implications equating the crust with rigidity 
must be dismissed. For considerations of convective 
creep and tectonic yielding, we must refer to a litho- 
sphere andanasthenosphere. Deviations from tsostasy 
prove that approximately the outer 70 kin. of the 
Earth (under the continents and ocean basins alike 
is moderately strong and rigid even over time-spans 
of 100,000 years or more; this outer rind is the 
lithosphere. Beneath lies the asthenosphere separ- 
ited from the lithosphere by the level of no strain or 
isopiestic level; it is a domain of rock plasticity and 
flowage where any stresses are quickly removed. No 
seismic discontinuity marks the isopiestic level and 
very likely it is actually a zone of uniform composition 
showing a gradual transition in strength as pressure 
and temperature rise; and in spite of the lithosphere’s 
rigidity, to speak of it as a crust or shell greatly 
exaggerates its strength. Because of its grand dimen 
think of it as 


sub- 


srons, tor model similitude we must 


weak®. If convection currents are operating 
crustally’, as is commonly written, they would be 
expected to shear below the lithosphere and not 
beneath the ‘crust 

(4) As gravity data have shown, the continents 
are low-density tabular masses of sial—a ‘basement 
complex’ of granitic rocks about 35 km. thick with a 
thin sedimentary veneer. Since they are buoyant 
and float high hydrostatically in the sima, they are 
analogous to icebergs in the ocean. This analogy 


as this term is now used. 
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sections through the lithosphere 
ean basins as presumed in this 
wn for the various 


Fig. 1 Generalized crustal 

beneath the continents and the 

paper. Seismic velocities and densities are she 
layers 


has additional merit in that convection of the sima 
cannot enter the sial. jut the analogy gives the 
wrong impression of relative strength of sial and 
sima; the continental lithosphere is no stronger than 
the oceanic lithosphere, so it is mechanically impos 
sible for the sial to ‘sail through the sima’ as Weg- 
nerian continental drift proposes. The temperature 
and pressure are too high at the base of the sial to 
permit a gabbroie layer above the Moho; instead, 
there may be an abrupt transition from granite to 


eclogite 


Spreading Sea Floor Theory 
Owing to the small strength of the lithosphere and 
the gradual transition in rigidity between it and the 
asthenosphere, the lithosphere is not @ boundary to 


neither is the Moho 
beneath the this is not a densitv 
boundary but sirmply a change of phase. Thus the 
oceanic ‘erust’ (the gabbroic layer) is almost wholly 
coupled with the convective overturn of the mantle 
the sea floor 


circulation, and 
because 


convection 


oceans 


creeping at a rate of a few em./yr. Since 
is covered by only a thin veneer of sediments with 
mixed-in effusives, it is essentially the out 
cropping mantle. So the sea floor marks the tops of 
the convection cells and slowly spreads from zones of 
divergence to These cells 
have dimensions of several thousands of kilometres ; 
some cells are quite active now while others are dead 
or dormant They have changed position with geo 
logical time causing new tectonic patterns. 
The structures of the sea floor are 
expressions of this convection. The median rises 
mark the up-welling sites or divergences; the trenches 
are associated with the convergences or down-welling 
snd the fracture zones*® mark shears between 
The high heat-flow 
the ascending 


those of convergence 


direct 
‘ 


gross 


sites; 
regions of slow and fast creep. 


under the rises’? is indicative of 
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convection currents as also are the groups of volcanic 
backs of these 
minor sea-floor topography 


eamounts which dot the rises, 


Much of the 
even directly ascribable to spreading of the sea floor. 


may be 


Great expanses of rough topography skirt both sides 
of the Mid-Atlantie Rift; similarly there are extensive 


regions of abvyssal hills in the Pacific. The roughness 


is suggestive of vouth., so it has commonly been 
assumed to be simply voleani topography because 
the larger seamounts are volcanic But this inter 
pretation is not at all convincing, and no one has 


given this view formality by publishing a definitive 
study Actually, 
voleanic flows nor incipient volcanoes 
be that these expanses of abyssal hills are a ‘chaos 


the topography resembles neither 
Can it not 
topography’ developed as strips of juvenile sea floor 
(by @ process which can be visualized only as mixed 
intrusion and and then placed under 
rupturing stresses as the sea floor moves outward? 

The median position of the rises cannot be a matter 
of chance, so it might be supposed that the continents 
manner control the convection pattern 
Sut the reverse 1s considered true: conditions deep 
within the mantle the convective pattern 
without regard for continent positions. By vi cous 
drag, the continents initially are moved along with 
the sima until they attain a position of dynamic 
balance overlying a convergence. There the 
tinents come to rest, but the sima continues to shear 
under and descend beneath them; so the continents 
generally cover the down-welling sites. If new up- 
wells do happen to rise under a continental mass, it 
tends to be rifted. Thus, the entire North and South 
Atlantic Ocean marks an ancient rift which separated 
North and South America from Europe and Africa 
Another such rift has opened up the Mediterranean 
The axis of the East Pacific 
invading the North American continent, underlying 
the Gulf of California and California’. Similarly, the 
Indian Ocean Rise may extend into the African Rift 
Valleys, tending to fragment that continent. 

The sialic continents, floating on the sima, provide 
a density barrier to convection unlike 
the Moho, which involves merely a change of phase 
The convection circulation thus shears beneath the 
continents so that the sial is only partially coupled 
through drag forces. Since the continents are norm 
ally resting over that convective 
spreading is moving toward them from opposite sides, 
the continents are placed consequently under com- 
pression. They tend to buckle, which accounts for 
alpine folding, thrust faulting, and similar compres- 
sional characteristic of the 
In contrast, the ocean basins are simultaneously 
domains of tension. If the continental block is 
drifted along with the sima, the margin is tectonically 
stable (Atlantic type). But if the sima is slipping 
under the sialic block, marginal mountains tend to 
form (Pacific type) owing to drag forces. 


extrusion) 


in some 


control 


con- 


Rise now seems to ke 


circulation 


convergences, so 


effects so continents. 


Implications of the Concept 


Ad hoc hypotheses are likely to be wrong. On the 
other hand, one which is consonant with our broader 
understanding of the history of the Earth may have 
merit. While the thought of a highly mobile sea 
floor may seem alarming at first, it does little violence 
to geological history. 

Volumetric changes of the Earth. Geologists have 
traditionally recognized that compression of the 
continents (and they assumed of the ocean floors as 
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well) was the principal tectonic problem It was 
supposed that the Earth was cooling and shrinking 
But recently, have 
tensional structures, especially on the ocean floor 
To account for sea floor rifting, Heezen'®, for example, 
has advocated an expanding Earth, a doubling of 
the diameter. Carey’s"™ tectonic analysis has resulted 
in the need for a twenty-fold increase in volume of 
the Earth. Spreading of the sea floor offers the less 
radical answer that the Earth’s volume has remained 
constant By creep from median upwellings, the 
ocean basins are under while the 
continents, normally balanced against sima creepage 


geologists been impressed by 


mostly tension, 
from opposite sides, are under compression. 

The geological record is replete with transgressions 
and regressions of the sea, but these have been shallow 
not catastrophic ; fluctuations in 
as those of the Pleistocene are 


sea-level as 
severe The 
spreading concept does no violence to this order of 
things, unlike dilation or contraction of the Earth 
The volumetric capacity of the oceans is fully con- 
served. 

Continental Drift. The spreading concept envisages 
lumited continental drifting, with the sial blocks 
initially being rafted to down-welling sites and then 
being stablized in a balanced field of opposing drag 
forces. The sea floor is held to be 
to migrate freely even after the continents come to 
The sial moves largely en bloc, but the sea floor 


and 
abnormal. 


more mobile and 


rest. 
spreads more differentially. 

Former scepticism about continental drift is rapidly 
vanishing, especially due to the palaomagnetic find- 
ings and new tectonic analyses. A principal objection 
to Wegener's continental drift hypothesis was that it 
was physically impossible for a continent to ‘sail 
like a ship’ through the sima; and nowhere is there 
any sea floor deformation ascribable to an on-coming 
Sea floor spreading obviates this difficulty : 
they either 
the 
the 


continent 
continents never move through the sima 
along with it or stand still while 
beneath them. The buoyancy of 
rather than their than the 
sima, accounts for this. with the 
shearing could account for alpine folding and related 


move Sima 
shears 


tinents, 


con- 
being stronyer 


Drag associated 


compressional tectonic structures on the continents 

Persistent freeboard of the continents. A satisfactory 
of crustal evolution must explain why the 
continents have stood high throughout 
time in spite of constant de-levelling. 
Many geologists believe that new buoyancy is added 
to continents through the gravitative differentiation 
Spreading of the sea floor provides 


theory 
geological 


erosional} 


from the mantle. 
a mechanism whereby the continents are placed over 
the down-wells where new sial would tend to colleet, 
even though the convection is entirely a mantle 
process and the role of the continents is passive. 
It also follows that the clastic detritus swept into the 
deep sea from the continents is not permanently lost. 
Rather, it is carried slowly towards, and then beneath, 
the continents, where it is granitized and added anew 
to the sialic blocks. 

Youth of the ocean floor. It follows paradoxically 
from the spreading concept that, although the ocean 
basins are old, the sea floor is young—much younger 
than the rocks of the continents. Marine sediments, 
seamounts, and other structures slowly impinge 
against the sialic blocks and are destroyed by under- 
riding them. Pre-Cambrian and perhaps even most 
Paleozoic rocks should prove absent from the ocean 
floors; and Mohole drilling should not reveal the 


great missing sequence of the Lipalian interval] 


hee 
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\Pre-Cambrian to Cambrian) as hoped for by some. 
All this may seem surprising, but marine geological 
evidence supports the concept. 

On his discovery of the guyots of the Pacific, Hess 
supposed these were Pre-Cambrian features protected 
from erosion by the But Hamilton! 
proved the guyots of the Mid-Pacific Mountains were 
Cretace ous, and these seem to be among the oldest ot 


cover of the sea. 


the seamount groups. In an analysis of the various 
seamount groups of the western Pacific, [ was foreed 
to conclude that none of them was older than mid- 
The voung age of the seamounts has been 
puzzling; certainly they can neither erode away nor 
Also. there seem to be too few 
seamounts, if the present population repre 


number built over the past hundred 


Me SOZOIC, 
subsict comple te ly 
volean 
sents the entire 
The puzzle dissolves if sea 
Modern examples of 


nullion years or more 


floor spreading has operated, 


impinging groups of seamounts may be the western 
end of the Caroline Islands, the Wake Marcus Sea 
and the Mavellan Seamounts'. All may be 
moving into the western Pacific trenches. Seamount 
GA-1 south of Alaska 
Aleutian Trench! 

The sedimentary layers under the sea also appear 
to be voung No rocks older than 
Cretaceous have vet been dredged from any ocean 
dating of a basalt from the Mid- 
Kuenen?!? 


mounts, 


may be moving into the 


fossiliferous 


basin. Radioactiv« 
Atlantic ridge 
estimated that the 
average about 3-0 km. of sedimentary rocks assuming 
200 million But se 
average of only 0:3 km. of the 
Hamilton'’, however, 
lithified sedi- 
Harmil 


Tertiary age!® 
ocean basins should contain on an 


a 


the basins are vears old sme 


reflexions indicate an 
unconsolidated sediments 


believes that 


much of laver 2 may be 


ments If all laver 2 is lithified sediments, 

ton finds that the ocean basins mav be Paleozoic or 
late Pre-Cambrian in age—but not Archean. But 
very likely layer 2 includes much effusive material 


and sedimentary products of sea floor weathering 


In summing up, the evidence from the sediments. 
although still fragmentary, suggests that the sea 
floors may be not older than Pakeozoic or even 


Mesozoic. 

Spreading and magnetic anomalies. Vaequier, V 
et al. (in the press) recently have completed excellent 
sea-tloor magnetic surveys off the west coast of North 
America. A striking north south lineation shows up 
which seems to reveal a stress pattern (Mason, R. G., 
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and Raff. A. D., in the press). Such interpretation 
would fit into spreading concept with the lineations 
being developed normal to the direction of convection 
The lineation is interrupted by Menard’s' 
three fracture-zones, and anomalies indicate shearmy 
offsets of as much as 640 nautical miles in the case 
of the remarkable Mendocinco Escarpment?*. Great 
mobility of the sea floor The 
offsets have no significant expression after they strike 
the continental block; so apparently they may ship 
under the continent without any 
Another aspect is that the anomalies smooth out and 
virtually disappear under the continental shelf; so 
the sea floor may dive the sial and lose mag- 
netism by being heated above the Curie 

By considering an Earth crustal model only slightly 
with that commonly accepted, a novel 
and 


is thus suggested. 


strong coupling 


under 
point. 


at variance 
evolution of « ocean 
sted which fit’ the 
If this concept were correct. 


concept of the ontimnents 


has been to 


of marine g 


basins 
facts’ 


it would 


eolory 


be most useful to apply the term ‘erust 


which now has a confusion of meanings, only to any 


laver which overlies and caps the convective cireula 


tion of the mantk The sialic continental blocks do 
this. so they. form the true crust. The ocean tloor 
seemingly does not, so the ocean basin is ‘ rustless 


[ wish to express my appreciation to E. L 
Hamilton, F. P. Shepard. H.W. Menard, V. Vaequier, 
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MOUSE CHIMARAS DEVELOPED FROM FUSED EGGS 
By Dr. ANDRZEJ K, TARKOWSKI 


Department of Zoology, University College of North Wales, Bangor, Caernarvonshire* 


ivy regulative capacities of an egg can be defined 
by following the development of either its separ 
ated parts (or blastomeres) or of united whole ones. 
The mammalian egg as an object of experimental 
embryology has been studied more extensively along 
the first line of approach'-*. It has been shown that 
the blastomeres of 2-cell and even 4-cell 
eggs can effect regulation. Normal offspring from 
‘half’ blastomeres were reported in the mouse** and 
the rabbit**. ‘Quarter’ blastomeres of the mouse 


* Permanent address 


isolated 


Zoological Institute, University of Warsaw. 


egg can develop at least into blastocysts’? and in 
the rabbit can give rise at least to 94-day-old 


embryos°®:® 

The only attempt, so far, to fuse mammalian eggs 
was reported by Nicholas and Hall'. These authors 
transferred pairs of naked, slightly adhering I-cell 
rat eggs. A single embryo developed until term, but 
as the effectiveness of the union achieved had not 
been checked, the result was not quite conclusive. 

In undertaking the work to be described here, it was 
decided that the conditio sine qua non of experiments 
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Fig. 1 Iwo 8-cell pe nasi droy medium sus} 
bi Single na 1 blastoevat ped from ll ilture 
Fig Double blastocyst devel ifromtwof 1x ifter 


of this kind was to keep the fused egus in vitro up to 


the formation of the blastoevst Moreover, the 
conditions of culture must be such as to allow the 
ggs to be observed during development, thus 
ensuring that all the blastomeres had been incor 


porated into the blastocyst 
Work of this type may contribute, as does the other 


on 


ine of approach, to the understanding of the mechan 


um of normal carly development It should offer, 
in addition, some new opportunities for research into 
genetics, developmental genetics and the factors 


ontrolling sexual differentiation Unless eggs from 
an inbred strain are ust d, the united comnponents are 
not genetically identical. In addition, in 50 per cent 
f cases, sex chimeras would be « xpected 

The eggs used throughout these experiments wer 
phase of the &8-cell stage. The donors were 
froin A,@ albino and (57 black inbred strains and 
irom a@ LAB Grey random-breed colony. The eggs 
of the first two strains were from spontaneous ovula 
the killed in the afternoon 


n late 


tions and animals were 


of the third day (dav when vaginal plug is found is 
lenoted as first day of pregnancy or pseudopreg 
nancy). All the egys of LAR Grey origin were from 


d ovulation in mature animals? 
Intraperitoneal injection of 3-4 1.0. of pregnant mare 
serum (Gestyl’) were given, followed after 37-42 hr 
by 3-4 1.1 

Organon Laboratories), and the animals were paired 


vith either LAB Grey or A,G males Autopsy was 


hormonally induce 


human chorionic gonadotropin (‘Pregnyl’. 


performed 78-83 hr. after the second injection. Com 
bimations of eggs united were as follows: (1) ((57)2 4 

1,f7)*, (2) (LAB Grey)? + (LAB Grey)?. (3) (LAB 
Grey 1,4) + (LAB Grey 1,4), (4) (LAB 
Grey)? + (LAB Grey 1.47) It must be added 
that the offpsring from LAB Grey « A,G@ cross is 


dark agouti with black eyes, and so in combination 
3) both components had the factor for dark pig- 
mentation and in the combination (4) only one of 
As recipients, LAB Grey females mated with 
vasectomized males were used. 

The technical procedure comprised (2) 
the zona pellucida, (6) joining the eggs. (c) culturing, 
d) transplanting 


them 


removing 


(a) It was previously reported® that the zona 
pellucida can be removed by mechanical means. 
rhe technique was improved for this purpose A 


mucropipette, with an internal diameter of 65x, 
ittached by rubber tubing to a compressible rubber 
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bulb used, rhe Wats 
rapidly sucked into the pipette. 
of the 
allowing the naked eg 
The size of the pipette and the 
pressure applied 
for the of this 


All 


were carried out under a dissect 


eug 


Was 
causing rupture zona and 


ytoescane 


suction are 


SUCCESS 


critical 


operation, manipulations 


mg mreroscope The eygs were 
under constant observation. and 
only those with all blastomeres 
undamaged were used for further 
work. 

(b) Two naked eggs were 


sucked into a pipette and placed 
with a small drop of medium in 


liquid paraffin. With another 
liquid parafti pipette (mternal diameter not 
for 24 hx « 400 more than 40u) attached to a 
inculture. (x 400) compressed rubber bulb, most 

of the medium was withdrawn 
from this drop, thus squeezing the eggs together (Fig 
l Such pressure was applied for a period of 5 30 
min. Several such drops were placed on the bottom 


previously with 


Williams) 


treate 
Hopkin and 


had 


of a shallow glass dish 
silicone fluid (‘Repeleote’ 
Up to this moment all 
earried out in Tyrode's O-L per 
bovine plasmna albumin, fraction V (Armour) 

c) The culture medium based that of 
Whitten (refs. 8, 9 and personal communication 
The medium finally adopted consisted of Krebs 
Ringer bicarbonate containing per 130 ml. of solution, 
2-6 mgm. of phenol red, 4:0 mgm. of both penicillin 
salt and streptomycin, 400 mgm. of bovine plastna 
albumin fraction V, and 130 mgm. of glucose Phe 
medium was sterilized by filtration through Sterunat 
filters (T. B. Fords, Ltd.). in Hermmings bottles, then 
covered with liquid paraffin and stored at 20° C 
With a sterile pipette, medium was taken through a 
laver of liquid paraffin and a drop of about 2-4 mm. 
(though the amount of medium is not critical) placed 
over each of the small drops containin The 
small drop was immediately incorporated into the 
thus each pair of eg cultured 
separately. More liquid paraffin was added to fill up 
the dish, which with a piece of 
glass. The eggs were cultured at 38’ C Liquid 
paraftin was gassed before use with 5 per cent carbon 
dioxide in air, and the pH of the medium in the drops 
immediately adjusted itself to 7-4. 

(d) The eggs were cultured for 24 or 36-40 hr. and 
transplanted only after reaching the blastocyst stage 
The eggs from the first group (24 hr.) were transferred 
either to the oviduct on the first day (using the method 
previously described") or to the uterus on the third 
day according to the method of MeLaren and Michie?, 
slightly modified. The eggs kept in culture for 36 
4 hr. were transplanted to the uterus only on the 
third or fourth day of pseudopregnancy. It has 
been shown previously by McLaren and Biggers!® 
that normal 8-cell mouse eggs ke pt in vitro for two 
days and transferred as blastocysts, develop normally 
to term, the rate of survival being the same as with 
untreated controls. 

After a few hours in culture, the boundary between 
the eggs was less clearly defined and in 12-16 hr 
each pair had completely rounded up into a single 
morula, leaving no trace of dual origin. In some of 
these eggs a small blastocce! had appeared by this 


been 


solution with eent 


Was on 


big one and gs was 


was then covered 


$58 
ad, 
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time and after 24 hr. nearly all had developed into 
early blastocysts. In general, the rate of de velop- 
nent was not very uniform and depended on the 
phase of 8-cell stage used and on the time spent by the 
ggs at room temperature during the manipulations. 
After 36-40 hr. the blastocysts were swollen and very 


No strict measurements of the size of ‘double’ 


arge 
blastoevsts nor of single control ones have been 
nace, because of their quick shrinkage at room 


The difference in volume of double and 
blastocyst was, the 
size of the inner masses being very 
mspicuous (Figs. and 3). The lack of the zona 
pellucida does not affeet the size of the naked, single 
lastocysts, which with their litter- 
nates cultured with the zona pellucida intact 
Usually, only a single blastoceelic cavity was formed 
from the very beginning. Sometimes, however, two 
listinet cavities appeared, separated either by 
tr yphoblastic cells or by the whole bulk of the fused 
nner masses. With advancing development the two 
avities invariably joined together and a perfectly 
In some cases the 
1/8 blastomeres or 
It was cles ided, 


nperature 


single however, unmistakable, 


lifference the 


compare well 


normal blastocyst was formed. 
fusion was not complete, some 
their derivatives being left outside 
therefore, not to use for transplantation those blasto 


vsts in which more than one 1/8 blastomere (or its 
equivalent in 1/16 or 1/32 blastomeres) were not 
completely incorporated, 

The general results of the dey elopment after 
transplantation are presented in Table 1. The 
results concern only those experiments in) which 
ges of LAB Grey origin were used, as no embryo 


has developed after transferring 19 fused (C57)* 4 

1,0)? eggs. Among four different combinations of 
time and type of transfer, only one (line 3) proved 
to be completely unsuitable. The dea k of success Was 
certainly due to the unprepared state of the uterus, 
which does not allow retention of the 

Che first autopsies were performed on the tenth 
day of pregnaney. At this time, all 6 embryos 
iv ailable were ady within the range of normal 
size variation. A pair of identical twins was also 
found, the embryos being of different. size and retarded 
Recipients killed on the 


eugs 


approximately 24 and 12 hr 
twelfth and the fourteenth day vielded 4 (+ pair of 
identical twins) and 5 embryos respectively. Apart 
from the twins, all the others fall within the range 
of normal variation in size 

Of the females left until term, 4 were allowed to 
litter naturally, the other 4 were killed in the evening 
on the nineteenth day, the young were removed by 
Cwsarean section and placed with foster mothers which 
had littered on the same day, or one or two days 
before. Although the young seen just after birth and 
all those seen at the time of Caesarean section appeared 
morphologically completely normal and alive, the 
subsequent mortality-rate was very high. Out 


pairs 
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Fig. 4 Photograph ‘ tlt f nital apparatus with what 
appears to be ma t lett le and ile on the right 
sid tr terpretation is given in the key diagram B, bladder; 
CaJt epi mis CLE iput epidvydymis: Ov, ovary 
T’, testis U. uret Ut. uterus V.D., vas deferens; V.S5 
v ila seminalis 
10 voung littered naturally, none survived. Some of 


them were partially eaten by their mothers immedi - 
ately after birth, the others were found dead, though 
intact, during the first 24 hr Among 8 
delivered by Cresarean section, 3 died inimediately, 1 
survived for 20 hr., 2 for and still alive 
at the time of writing, being 2 and 5 weeks old respec 
tively. The factors causing this high post-natal 
mortality are obscure at the moment 

50 per cent of experimental embryos 
male genetical chimeras, per 
14 young were 


young 


3 days, 2 are 


Theoretically. 
should be female 
cent males and 25 per cent fernales. 
available for examination, but only macroscopical 
details have. far. studied. The results of 
dissection are as follows: 2 females, 9 males and 3 
animals with genital apparatus of a clearly mixed 
type, with a varying degree of intersexuality (Fig. 4). 
Although the genital apparatus of some other animals 
deviation 


been 


classified as males seems to exhibit some 
from the normal type, nothing more can be said until 
histological analysis is made. The ratio —2 females, 
3 female/male and 9 males—-suggests that some of 
the ‘males’ are in fact also sex chimeras in which the 
male component dominates. In the mouse (as in 
other mammals) the male gonads begin to differentiate 
earlier than the female gonads". It is possible to 


Table 1. DEVELOPMENT OF DOUBLE BLASTOCYSTS AFTER TRANSPLANTATION 
Total No. of 
Duration of Time and type of No. of transplanted Implantations Embryos Successful 
culturing transplantation recipients blastocysts or young transplantations 
24 br Evening Ist day oviduct l 68 22 16 ™ 
Evening 3rd day uterus 7 2 ls 13 6 
Morning 3rd day uterus 7 21 1 l 1 
hr Morning 4th day uterus 12 37 6 
Total 30 153 1 (33 per cent) 46 (38%) 21 (54 per cent) 
(21 per cent) 


of identical twins 


No 
id 
i 
. ; 
Lan 
Ut 
B 
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pe 


assume that in the sex chimeras the hormones trom 
the male part of the gonads suppress, to some extent 


the deve lope nt of female characters. On the othe 


hand, the 3 clear cases of intersexes, mentioned 
above. exclude the possibility of complete dominance 
being an absolute rule However. nothing is known 


at present about the distribution in the embryo 
of the cells cle rived from the 
likely that the 
two sources to different regions of the body, 
the organs, 
to individual 
clear 


two-component ¢ 


It Seems more contribution from there 
or even of 
is not uniform and varies from individual 


The 


indication of irre 


genital apparatus can pro ide a 
ciuilarit s of thi kind The 


imeconstant gemet constitution of the TISSILES 


contributing to this apparatus, when influenced by 


secondary stimuli. could produce a variety of: 


alities 

The triking bilit of mouse eggs to unite and 
levelop into one blast it so late a stage as the 
S ean be ac nted for on the basis that the 
position of tl Hs 3 ort t determined It is 
du r th eeouding muitoti evele that the tr 
blast cell rietly speaking enveloping cells 
ove and overygro the cells of the inner mass! 
The movements of en loping Ileat ist be sused by 
lifferi surface wtivities of the two kinds of cell 
In the case of fused eggs, thes thie ments ai 
nfluenced by the presence of two groups of cells of 
the inner mass. Consequently, the enveloping cells 


tend to overgrow the two mner masses together, lea, 


ng free from the beginning. or retreating afterwards 
from, the surface between them The observations 
made just after joming and during the first few hours 
f culturing support this hy Ot hesis The mechanical 
squeezing is applied for a short time and results only 
in approximation of the egys Though sticking 
toe ther, the « LES represe nt at this time two listinet 
entities. It is during culturing, when no mechanical 


gradually 
The 8-cell stage 
latest convemnrent for this purpose Eggs 

the do adhere together, but 


later almost invariably separate completely to form 


that the boundary 


and real union takes place. 


squeezing is applied, 
Vanishe 
is the 


joined at 


stage 


l2-cell stage 


two blast o« 
ain perfect double 


possibility 


morph logy of 


preclude the 


blastocysts 


would seem to that the 
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desee 


developing embryo. It 


ndant cells of only u contribute to 


one 
sible, 
additional proof on purely genetical 


will he pe perhaps, to 
obtam in future 
grounds In the present work one combination of 


LAR LAB Grey x 


possibility of tracing the 


fused eygs Carey 


offers a existence of 
It can 
aled in some 
all or at least in the majority of cases, this 
that the mon 


\s all but ome 


compo rit d 1e to its tactor tor ntation 
be assumed that if the pigment were reve 
form im 


could be 


pigment d compone nt is also present 


considered as indirect evidence 


ot the voung died bet wre the time whe nskin pigmenta 
tion appears. the only criterion available was the 
eve colour Among 15 embrvos and young. 14 had 
black eves, nehad ny both mbryvos im ome ot 
identical twins The one additional animal which 


ived has 
the type of the hybrid component 
the 


has sur black eyes and a uniform coat of 


chimeerism im. the 


fold 1) 


Briefly. evidence for real 


experiments deseribed is three complete 


union of two eggs mto one blastocyst as seen in 
eniture tra: (2) the presence of mtersexes;: (3 
the presence of black pigment m the majority otf 


rie nted 


embryos developed from pig non-pigmented 
Triste d egys 


Experiments are still in 
account will be published elsewhere 


and a detailed 


progress 


This work was done during the tenure of a Rocks 


feller Foundation fellowship 1 wish to thank 
Prof. F. W. Rogers Brambell for allowing me to use 
the facilities of this laboratory and for his interest 


and encouragement 
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Maurice, Duc de Broglie, For.Mem.R.S. 


BROGLIF, July 14, 1960, 
was one of that small band of scientists who pursue 
their with their own means 
In sore Not only did he 


rest arch im his 


MAURICE Dt who died on 


researches privately 


respects he was unique 


establish a laboratory for his own 


Paris home, but he also collected around him a group 
of younger men worked under his guidance 
His brother, Louis de Broglie, joined him shortly 
before the First World War. and much of the mitial 


who 


Inspiration ot Louis's work came from Maurice's 
influence, Louis Leprince-Ringuet, Jean Trillat, 
lean Thibaud, Alexandre Dauvillier, Bruno Rossi. 
were among those in his research school It was his 


whievement to establish a private research centre 
of world-wide reputation in his mansion in the rue 
Chateaubriand 


Maurice de Broglie was born on April 27, 1875, in 
Paris He entered the Ecole Navale in 1893 and 
served for ten years in the Navy. When he left it, in 
1902, he established a small laboratory in his house 
He was. at that the electrical 
charges on fine particles suspended in an ionized gas, 
and studied these tield, the 
method afterwards used by Millikan to measure the 
electronic charge. In 1913 he was one of the first to 
study X-ray spectra and X-ray absorption. He 
developed a spectrometer in which he registered, on a 


time. mterested in 


movements in an electri 


photographic plate, the reflected rays from a lattice 
plane of a slowly rotating cry stal. I remember that 
time well, Maurice de Broglie and my 
father corresponded so regularly and compared their 
results 

During the First World War, he had a commission 
in the French Navy and made a considerable con- 


because 
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tribution to the underwater detection of submarines 
and the development of radio. 

After the War, de sroglie continued his researches 
on X-ray absorption discontinuities, and published, 
with his brother Louis, La Physique des Rayons X, 
which was a well-known standard work at that time. 
reatly enlarged and the number 
De Broglie’s interests 


The laboratory 
of research workers increased. 
turned towards nuclear physics, and some of the 
devices for high-energy particles 
which have now become classical were first developed 
vas elected to the Académie 


was 


observations of 


by de Broglie’steam. He 
Francaise in 1934. For ten years he was president of 
the Conseil Serent que de Energie Ato :nique 

De Broglie won the warm affection of his students 
and his many friends all over the world, who will 
retain pleasant memories of their visits to his home 
and laboratorv. where he was the kindest and most 


genial of hosts L. Brace 


Prof. E. Henriot 


Wirn the death on February 1 of Emile Henriot, 
Jolgian science lost one of its foremost representatives. 
Although of French origin (he was born in Besancon 
in 1885). he spent practically his entire scientific life 
n Belgium as professor of physics in the Université 
Libre de Bruxelles and was made emeritus professor 
n 1956. He suffered in the last few years from ill- 


health, which fortunately did not diminish in any 
anner his hicidity or his mental powers. 
Among his many contributions to physics, two 


tand out by which his name will be remembered. 


lhe first was the subjeec of his doctor’s thesis. By a 
nasterly series of investigations, he was the first 
to show definitely that potassium and rubidium are 
naturally radioactive. This work, done before the 
First World War, was an investigation in the best 
tradition of the great French school of radioactivity 
neasurements 

In more mature years came his justly famous 


stions of extremely high angular velocities. 


iitably placed air-jets can be used to 


investig 
He found that s 
spin Lops at very high spec ls, and he developed this 
eould be used for 
certain phvsical measurements. Although he origin 
ally use it for a precision determination 
of the speed of light, in the h wnds of Beams these air 


tex hnique to the point where it 


wanted to 


driven tops became the mechanism of the then most 
successful ultracentrifugos 

Henriot was attracted time and again to questions 
of optics, w here he was able to use his great theoretical 
skill and molecular 


vibrations have been treated very successfully im 


Problems of birefringence 
several of his papers 

His contributions to physics went considerably 
bevond his own research. He was an outstanding 
teacher, and several of his former pupils are now 
professors of physics in different places. To the 
physics community at large, he was known as the 
organizer of the physics conferences of the Solvay 
Institute. For more than thirty years, he was a 
member of its administrative committee and for 
about twenty years he its secretary. To the 
physicists going to these conferences he was a familiar 
figure, and he sueceeded in maintaining these con- 
ferences at a very high level. 

Physics was not his only love. Everything human 
attracted him, and his friends could, and did, learn 
much from him about art or archeology. He had a 
Greek marbles and a_ beautiful 


was 


fine collection of 
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library adorned by many valuable books. Moreover, 
he was an extremely warm human being, 
who had the good fortune of being his friends deplore 
his death. 

The 
never 


and those 


came to him were 
was very 


He married one 


distinetions which 
him He 


mentioned by modest 
person, modest almost to shyness. 
of his former students, who became his collaborator 
During the Second World 
professor at the University of 
Belgium and France. 
In the 
some of his colleagues, the good physics 


Algiers really started with his teaching 


for very many 
War, Henriot 

Algiers, iated from 
By coincidence, his daughter still lives there. 


years. 
was 
when eva 
opinion of 
tradition in 
there 

All his friends and the world of physics will miss 
him. L. MARTON 


Mr. G. W. G. Briggs 


Guy Briaas, director of the National 
Institute of Agricultural Botany, died in hospital at 
Cambridge on March 7. His death at 
brings a deep sense of loss to his colleagues in many 


countries who shared his interest in problems relating 


assistant 


fifty-seven 


to grassland and to seeds. 

His early in agriculture 
lived during school vacat his grandfather $ 
farm at Melbourne in’ Derbyshire. From King’s 
College, Wimbledon, he went to Wye College, where he 
gained distinction in botany and in agriculture in the 


interest 


dk Ve loped as he 


ions on 


diploma examinations. 

Entering the Agriculture 1926, 
he was in close touch with the experimental farms and 

Those 
keen personal 
who sought his assistance, both 
Africans and Europeans. He played a leading part 
in the development of the rice crop and he had the 
satisfaction Of se« ing Nigeria become self supporting 


Colonial Service m 


with advisory work among the who 
him at that member the 
t he took in all 


growers 
knew time re 


imtere 


in this cereal 
Retiring on medical advice from the 
1 1045, he was appointed as a technical 
National Institute of Agricultural 
Botany, ing head of the Seed Production 
granch in 1948 and assistant director of the Institute 
Logo 


Colonial 
Service u 
officer at the 
becon 


during January 


sriggs’s great organizing ability was admirably 
combined with a deep appreciation of technical 


The 
Abervsat wy th had 


s and persistence in grasses 


arches of 


seed 


Stapledon and his colle: 


production. rese 


problems on 
gues at 


shown the value of leafin« 


and clovers, and had led to the dk velopment ofa 
series of varieties which possessed these quualitie 
Briggs plays d an unportant part in bringing these to 


the notice of growers and in helping to develop 
methods of seed production which enabled the new 
varieties to be grown commercially on a large scale 
without losing their distinctive features. 

The agricultural industry was beginning to appre- 
ciate the value of seed produced under techiuical 
supervision, and it who 
responsible for organizing, on behalf of the National 
Institute of Agricultural Botany, the national certify- 
ing authority for herbage seeds. In this he had the 
strong support of the Welsh Plant Breeding Station, 
the seed trade and the National Farmers’ Union. 

Briggs took an active interest in developments in 
seed production abroad, and when, in 1958, the 
Organization for European Economic Co-operation 
adopted throughout the eighteen member countries an 


was was mainly 


ivggs 
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seed certification, 
British 


international scheme tor herbage 


experience gained in working the scherne 


proved most valuable 

The comprehensive survey Briggs in his paper 
to the International Grassland Congress Reading 
in 1960 has led to a better appreciation of the part 
seeds of high quality can play im the improvement ot 
crop production. 

At Cambridge, 
valued for the 


pave 
ut 


particularly 
which was 


Briggs was 


of his 


soundness advice, 


NEWS an 


New Scientific Attachés : 
Dr. C. R. S. Manders and Mr. W. F. G. Drury 
De. CHARLES MANDERS has been appointed to the 
w post of scientific attaché to the British Embassy 
lok He hold the rank of principal 
entifie officer and joins the Department of Scientific 
nd Industrial Research from the Ministry of Defence 


yo will Senior 


lor. Manders was educated at King’s College, Univer 
tv of London, where he obtained a double first 
eneral and physi He served in the army during 
1041—47. including a two-vear spell as a lecturer at 
he Military College of Science. In 1947 he jomed 


e Scientific Civil Service and for the past ten years 
the Ministry Defence 
interested education 

collection technologk 


th 
screntihie 
He in has a 
translation of a ot al 

irricula, and also a translation of a French book on 


been with ot on 


is and 


luties 
Soviet 


thermodynamics, in the course of publication 

Mr. W. F. G. Drury, scientific assistant to Sir John 
Carroll, deputy controller (rese arch and development 
Roval Naval Scientific Service, has been appointed 
cientific attaché to the British Embassy m Stock 
holm, in Mr. G. H. Greenhalgh He 
vas educated at University College School, Hamp- 
stead. and on leaving school at 18, joined the Electrical 
Research Association He 
entered the Civil Service two vears later, and during 
1938-53 he at the Admiuralty Signal School, 
working mainly on radar and radio 
development projects. In 1953 he was appomte d to 
British Joint Service Mission in Washington. He 
Admiralty Signal Research Establish- 


to 


as a technical assistant. 


Was 


research and 


t he 


returned to thre 
ment m 1955 and was appointed to his present post 
n L056. 
Pharmaceutical Chemistry in London: 

Prof. W. H. Linnell 


LINNELL. Who is retiring from the 


Pror. W. H 
chair of pharmaceutical chemistry in the School ot 
Pharmacy. University of London, was appoint d to 
the staff as reader in 1926 and to the chair of pharma 
in 1949 He previously 


ceutical chemistry 


studied at the University of Durham, 1919-23, and, 
following the award of the Earl Grey Memorial 
Fellowship, at Lincoln College, Oxford He after- 
vards had experience as a member of the research 


staff of H.M. Fuel Research Station In 1956, while 


retaining the chair of pharmaceutical chemistry, 
he was appointed dean of the School of Pharmacy 
in succession to Prof. H. Berry. He is a member of 
the British Pharmacopoeia Commission and = the 
Revision Committee of the British Pharmaceutical 
Codex In 1960 he was chairman of the British 
Pharmaceutical Conference at Newcastle upon Tyne 


Prof Linnell has been responsible tor the deve loprne nt 
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He 


whom 


always the most kindly was 
able to friends of those he 
worked and he has made a big contribution to the 
good relations which exist between researé h workers, 


yivem in way. 


miake with 


seedsmen and farmers. 

His influence will continue to be felt, both through 
the work he did and through the help and training he 
to so many others. 

Briggs leaves a widow and a son of his first 
R. Hornt 


gave 
( uly 
wife, who died in 1945. F. 


d VIEWS 


of the new subject of pharmaceutical chemistry in the 


School, and his own research work has been mainly 


in the field of chemotherapy 
Prof. W. B. Whalley 
Dr. W. B. Wuattey has been appointed to the 
chair of chemistry crea ed on Prof. Linnell’s retire 
ment from the chair of pharmaceutical chemist? 
at the School of Pharmacy. University of London 
Throughout his academie career, Dr. Whalley ha 
been associated with the University of Liverpool 
After taking the Ph.D. degree in 1940 he worked in 
the Research Department of the General Chemicals 
Division of Imperial Chemical Industries, Ltd., et 


Widnes A few vears later he returned to Liverpool 
and began a long and productive collaboration with 
Prot. Alexander Robertson Pogether they investi 
gated suceessfully the structures of many natural 


products, especially comple x heteroevel ypound- 
of oxvygen However, the dlev« 
was the study of with 
structures, many of which were elucidated 
and the ot 
typitied by seclerotiorin are good ‘ xamples Since 
Prof. 1957. Dr. Whialles 
has continued energet i work with | inval metabolites. 
J.8 Holker. and 


attention to heir 


most notabl lopment 


fungal metabolites varied 
Citrimim. 
rost nonolactone, novel class plone nts 


Robertson's retirement on 
partly in collaboration with Dr 

he has turned his biosvnthestis 
Dr. Whalleyv’s research tended to 
other fields, and his numerous publications imelud: 


interests have ex 


several valuable review articles. In 1952 he spent 
six months at Smith, Kline and French Labo 
atories, Philadelphia \t Liverp wl, where he 
been reader since 1957, Dr. Whallev’s work has 
not been confined to the Organic Chemistry De part 
trent He is at present senior tutor of the Faculty of 
Science, and for some years he has been prominent 
in educational circles in’ Merseysick as a school 


Whalley's 


ts as an adminis 


governor, extra-mural lecturer. ete. Dr. 


new post wv ill give scope to his talen 
he r and his mime rous 


trator. research worker and te: 


friends look forward to his success im it 


The Royal Aeronautical Society : Elections and 


Awards. 
Aik MARSHAL Sir Owen JONES has been elected 
president of the Society He has served on the 


Council since 1955 and was a vice-president of the 


society during 1957-60. Honora Fellou of the 


Society has been conferred on Sir Sydney Camm. 
director and chief engineer, Hawker Aircraft. Ltd.. 
and J. D. North, chairman and managing director. 


Honora ompanionshi p 
N. Toothill, 


Lancashire, 


Boulton Paul Aircraft, Ltd. 
of the has been awarded to J 
director, Ferranti, Ltd., Hollingwood, 
and general manager, Ferranti, Ltd.. Edinburgh 


Society 


’ 
| 
¢ 


June 3. 


VO. 4/779 


At the annual general meeting of the Society held 
on May 4 the following awards were announced: 
Simms Gold Medal, to Prof. D. B Spalding for his 
paper, ‘Heat Mass ‘Transfer in Aeronautical 
Engineering”; Taylor (Australia) Gold Medal, 
to A. J. Troughton for his paper, ‘Relationship 
between Theory and Practice in Aircraft Structural 
Problems”: Edward Busk Memorial Prize, to C 
Bourque and Prof. B. G. Newman for their paper. 

teattachment ota Two dimensional, Incompressibl 
Jet to an Adjacent Flat Plate’; Orville Wright 
Prize. to Prof. W. H. Wittrick for his paper, Analysis 
of Stress Concentrations at Reinforced Holes in 
Infinite Sheets” Herbert Akroyd Stuart Memorial 
Prize, to J. S. Alford, for his paper, ““Power Plants 
for Supersonic Transports”; Branch Prize, to Lieut 


and 
CGreorde 


Commdr. D. J. Whitehead for his paper. “The Low 
Speed Approach, and Catapult Launch Problems in 
High Performance Naval Aircraft’; Usborne Memorial 
Prize, to T. W. F. Moore for his paper, “Some Ex- 


periments On the Reattachment of a Larninar 
Boundary Laver separating from a Rearward Facing 
\erofoll 

announced the 
Medal. to R Hafner. technical 
Westland Aircraft. for 
design and development 
Vedal,to L. Haworth, 
Rolls 


Step on a Flat Plate 
following 


The Society has also 


awards Silvei 
clirector research 
work im the 
Bronze 
ropeller Turbines, 
leading to advances in 
desion: British Gold Medal foi 
Hooker, technical director 
Engines, Ltd... for 
aero-engine design and 
Vedal.to R. P. Dickinson, 
Armament Experi 
Down, for his 


outstanding 

of rotarv-wing aircratt; 
chiet 

Ltd., 


gas-turbine 


wassistant engineer, 


Rovee, for his work 
aircratt 
{eronautics, to Dr. S. G 
\ero), Bristol 
standing achievement im 
development ; R Fr Alston 
superintendent, Aeroplane 
Establishment, 
the execution and = direction of 
Wakefield Gold Medal, 
Marconi 


cont ribut rons 


Siddeley, out- 


and 


mental Boscombe 


achievement im 
flight test observation work; 
to Dr. E. Eastwood. director of research, 
Wireless Tele Ltd., for his 
to the development of air trafic control and navi- 
Silver Medal for Ae 


Sud 


graph Co., 


vational aids; British 
to Pierre Satre, technical 


director, Aviation. 


Paris, for his work on aircraft design, with special 
reference to his development of the rear-engined 
configuration N. E. Rowe Medals, for younger 
members of the Societv. and awarded for the best 


lecture given to any Branch of the Society by a 
member of a Branch: 21-26 years age-group, to J. 
Wilding, of the Chester Branch, for his paper Bird 
Flight and the Ae roplane *: under-21 vears age group, 


srough Branch, for his paper 
Tailless Aireraft and Flying 


to W. Bishop. of the 
The lh velopment ot 
Wings”. 


The Queen Elizabeth Il Canadian Medical Fund 


Dr. M. W. PArTINGTON has been appointed the 
tirst “Queen Elizabeth II Scientist’? by the Queen 
Elizabeth If Canadian Fund to Aid in Research on 
the Diseases of Children; the Fund was established 
bv the Federal Government of Canada to mark the 
occasion of Her Majesty’s visit to Canada in 1959. 
Dr. Partington, a Research Fellow in neurology at 
Institute of the Hospital for Sick 
will take up his post on 


Research 
Toronto, 


the 


Children, new 


July 1 in the Department of Peediatries at Queen's 
University. Kingston, where a permanent research 
unit will be set up to initiate, foster and carry out 
research on pediatric problems, such as mental 
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deficiency and epilepsy in children. Three “Queen 
Klizabeth IL Fellowships’, totalling 13,500 dollars, 
were also awarded to: Dr. John Alexander Lowden. 
to continue studies towards a Ph DD. degree im bio 
chemistry at MeGill University, under Drs. K. A. © 
Elliott and L. S. Wolfe; Dr 
Hinton, research fellow in neurology at the National! 
Hospital for Nervous Diseases and Hospital for Sick 
Children, London (England), to the Wart 
Memorial Children’s Hospital and the Psychiatrie 
Research Centre, London (Ontario), under Drs. J. ¢ 

Rathbun and D. Zarfas; Dr. Hugh Taylor, chict 
resident of the Children’s Hospital, Winnipeg, to 
work in the Department of Pediatrics, New York 
Krugman 


George Greenough 


work at 


University, under Drs. J. Dancis and S 


Science in Society 
THE impact of scientific and technological progr 


on society is bemg examined in more than 200 
research projects in the colleges, universities, and 
other institutions in the United States. These studies 


National 
Projects 


are deseribed in a newly released issue of the 


Science Foundation publication, Current 

on the Economic and Social Implications of Scrventafr 
Research and Development, 1960 (Pp. v + 124 Wash- 
ington. D.C Government Printing Office, L961 


effects of and technological 


$0) cents) The 


examined in relation to such subjects a 


propre SS al 


agriculture, impact on selected industries, administra 


tion and management, and labour. Other factors 
being studied are patents, scientific man power and 
creativity, and science policy project is 


names of the 
and the 
The first issue of this 
During 1959-60 
Foundation 


summarized and listed with the invest! 


gators, address of institution, anticipated 
form of publication of results. 
publication covered the year L959 
the number of projects reported to the 


more than doubled. 


Bib‘iography of Influenza 

Tue American Institute of Biological Sciences has 
issued the first of a new quarterly publication con 
taining a bibliographical record of articles published 
on influenza and related subjects in the United State 
elsewhere (An fnnotated Bibliography of Tn 
Vol. 1, No. 1 September 1960. Pp. 20 
Published quarterly. Washington, D.C.: American 
Institute of Biological Sciences, 2000 P Street, N.W 
1960). Approximately 2,600 journals are 
examined for information. Each issue of this biblio 
graphy is divided into the following major categories 
clinical ;  path- 


and 
flue 


being 


general and review ; epidemiology 


ology ; prophylaxis ; immunology virology ; and 
animal studies. 
The Smithsonian Institution 

BULLETIN No. 220 of the United States National 


Museum is a list of type specimens of reptiles and 
amphibians in the Museum (Type 
Re ptile sand Amphibians in the U.S. National Museum. 
By Doris M. Cochran. Pp. xv + 291. 


Spe comens of 


Washington. 


D.C.: Government Printing Office, 1961. 1.25 
dollars). It has been compiled by Miss Doris M 


contains 1,742 names. An 
the history of the 
and is by the list giving the 
original genetic, specific and sub-specific names. The 
name of the author is added and also the name of 
the publication where the name and description first 
appeared, Afterwards, if the original name of thé 
genus or species is no longer accepted, the present 


curator, and 
introduction 
followed 


Cochran, 
interesting 
collections 


reviews 


4 
4 
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4 
3 
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a 
| 
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S64 
synonym is added im italics. A comprehensive index 
completes the monograph 


Eye Examinations of Asian Schoo! Children 
359 Indian 
pubhe primary school in Mwanza have been examined 
by mombers of the Biochemistry Nutrition Division 
of the Kast African Institute for Medical Research 
(Report, 1959 60 Pp. n+ 36 Mwanza east 
African Institute for Medical Research, 1960 
Sh. 3). Apart from refractive errors there 

no eye disease Height and weigh 
obtained and all the data have been prepared so that 
comparison can be made with a similar study made 
by Pendse (1954) in Poona. This is the first time that 
refractive errors and growth data have 
parod for two closelv related communities in different 
the world In both height 
the Gujerat children of Mwanza are 
the Maratas of Poona It is postulated that the 
greater growth of the Mwanza children is due to the 
improved conditions under which they now live in 
East Africa The Mwanza refraction data showed a 
marked excess of OMIMeLPOPLEe and ne tropic 


the 


run eyes of children attending the 


was almost 


were 


also 


been 
parts of and weight 


Superior 


TLS compared vith normal distribution 
sion of the 


the 


Oo # myopic excess and a prolong 
When a 
percentage distribution of 
wd the Poona children, 
Mixed astigmatism and anisometropia were present 


opic tail comparison is made 


refraction in the Mwanza 


close similaritv is seen. 


in 6-6 per cent and 8-6 per cent ely of these 
children. These figures oce ipy & position intermediate 
betwoen those of the Mwanza African children and 
» for Mvuni African children \bout 1 per cent 

children had squint and less than 1 per cent 
at the 


time of the examination 
vere examined for the 
water cleft in the 


vearing glasses 


children also 
opacities 
the 


ions Comparison of details 


that the incidence was slightly lower than in the 


Mwanza African children 


Journal of the Association for Computing Machinery 

Put 1961 issue of the Journal of the 
issocia Machinery 
three of which will be of general 
Herbert Keller, 

ata with special reference to 
Che main theme is a description 


January 

Computing contains six 
at least 
rhe first of these, by 


major papers, 


interest om 
analveis Of tinite auto 
pattorr cognition 


perceptrons mysterio term which 


EAA British user: comp iters, 
deep 
Keller 
usually 


tain as a Variet of synthetic neurone, 


being claimed by so to hide a concept of 
ance, and by others to be a triviality. 
which is 


takes as his definition som ething 
kul in Br 


analysis 


revar 


and his of the potentialities of this class of 


levice will, no doubt, stimulate discussion Ivan 


Flores contributes a paper which analyses the use of 


computers as sorting machimes This particular class 


ot operation 1 which does not show the machines 
at their best 


cies are always useful 


one 
«0 that analyses which estimate efficien- 
Probably the most. generally 
interesting that by and 
Youden on generating pronounceable names on a 
Their particular names have four letters 


contribution 1s Leiner 
computer 
and an amusing touch is their lament 

the computer-generated words, although 
efficient were semantically 
for permanent inclusion in the records”. It 
that some humans had to draw up a proscribed list 
before the records were fit for publication 


. of 
highly 
phonetically, unsuited 


seems 
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The Pontide Paradox 

ACCORDING to a number of prominent geologists, 
the region occupied by the present Black Sea (‘Pontus 
Euxinus’ of the ancients), even as late as the second 
half of the Tertiary era, was occupied by a land mass 
called Pontide. Furthermore, according to this 
hypothesis éhe present Crimean mountains represent 
the northern fringe of this land mass untouched by a 
affecting the greater part 
On the other hand, some geologists 
query the idea of the Pontide in the 
late ‘Tertiary era, and their views are s ipported by 
M. V. Muratov (/’riroda, 6, 57; 1960). who, in a 
series Of paleogeographical map illustrates the 
evolution of the future Black Sea from its initial 
to the northern geosyncline of the Tethys. 


widespread subsidence 
of this continent. 


OXxXistonce 


stages 
Such a hypothesis also finds its support in the observed 
peculiarities of the present-day and fauna of 
the Crimea. These biogeographical data, on the other 
hand, provide N. I. Rubtzov (Priroda, 8, 83; 1960) 
with an additional argument in the support of the 
hypothesis of the existence of Pontide. 


flora 


Cultural Sequences in Hokkaido, Japan 
the prehistory of 
industry 


known about 
man and the stone-age 
eave with his remains 


for the study of the earliest 


Quire a lot is 
China Pekin 
found in the 
given a start 
of that vast region. 


have at 


Again, not a few of the museums 
Neolithie 


pa nted pottery 


date 

from 
irliest history 
A. MaecCord 
(No. 3443. 


in Britain display pots of 
the earliest of a 
China. Much less is known 
of Japan. The article by Lieut.-Col. H 
in a recent paper (Proc. U.S. Nat. Mus 
Vol. 112 Pp. 481 503 4 plates Washing 
ton, Government ng Office, 1960 
not pap, but does deseribe 
1953-54 
the 
Pottery, most of it decorated, and 
found, and many of these are 
half-tones. The 
knives and 

hall hope 
sults 


inclusion in all 


painted 
iong otf 


about th | 


does prot ss to fill thi 


work undertaken 


Hokkaido, in the 


irch durmg 


some rese 
island of region of 


in the 
Ishikari 
? were 

d in 14 full pages of 
polished celts’, 
of obsidian. Some 


to see a volume on Japanese prehistory 


trate stone 


include arrow 


ools 


mds, some day we 
the r 
certainly merit 


published here will 


libraries of archeology and ethnology. 


The Advisory Group for Aeronautical Research and 

Development 

TH 
Development 
June 
“Exchange of Information in the 
Paris); July 12-19, Seminar on 
jointly sponsored by the University of Southampton 
and AGARIT (Southampton); July 18-21, Fluid 
Dynamics Panel on “The Use of Rocket Vehicles in 
Flight Research” (The Hague); July 24-26, Avionics 
Panel Technical Meeting on ‘“Microminiaturization” 
Oslo); Structures and Materials Panel Specialists’ 
Meeting of the Material Group (Oslo); July 27-28, 
lith AGARD General Assembly, “Scientific Goals of 
Space Exploration and Research” (Oslo); July 31 
August 2, Avionics Panel Technical Meeting on 
‘‘Low-noise Electronics’’ (Oslo). 


Advisory Group for Aeronautical Research and 
announces the following schedule of 
Documentation Committee on 
Nato Countries” 


meetings : 


Astronautics, 


Field Studies Council: Summer and Autumn Courses 


Tue Field Studies Council has announced the 
programmes of special courses to be held during 


ta 
least 
tures 
presence and 
ig 


June 3, 1961 
Malham Tarn 
grasses, sedges 


liverworts 


various Field Centres. 

Field Centre (near Settle, Yorkshire): 
and rushes (July 5-12); and 
(August 23-30); identification and ecology of lichens 
(August 30 Septe mber 6); freshwater 
animals (August meteorology. 
organized in conjunction with the Roval Meteorolog 
ical Society (September 6-13); 
13); Pennine fossils (September 13-20); rivers and 
karstic land-forms (Sep 


(September 20-27) 


1961 at its 
mosses 


ecology of 


30 Septembe r 6); 
fungi (September 6 


streams (September 20-27); 
tember 20-27): spider ecology 
Flatford Mill Field Centre Berghold, near Col 


chester, Essex): art of botanical illustration (July 19 


(Kast 


26); landscape painting courses (August 9-23); ant 
mal life in the (August 9 }6); ecology 
August 16-23); field archeology August 23—-Septem- 
small mammals (September 16-23); autumn 
11). Slapton Ley Field Centre 
(Slapton, Kingsbridge, Devonshire): outdoor painting 
(August 9-16); natural history fortnight 
(August 9-23); introduction to the study of lichens 
(August 16-23); introduction to the study of seaweeds 
(August 16-23); natural history of 
(August September 6); 
scenery for (August 
introduction to the study of lower plants (September 
Dale Fort Field Centre Haverfordwest, 
Pembs.): weather and bird organized 
under the auspices of the Royal Meteorological Society 
and the British Trust for Ornithology (Septemibe r 
6-13). Further information on each of the courses 
ean be obtained from the Warden of the Field Centre 


soil insect 


per 6H): 
art week (October 4 


course 
south-western 


geology and 
30 September 6 


woodland 
beginners 


20-27) 


movements, 


coneerned, 


Keele Foundation Year Course 


THe Nuffield Foundation 
£5,000 to the Unis 
shire to pay for an inv 
the Keele Found: 
to Keele, i 
year of the four-year degree course and is designed 
methods and 
information of the 
the problems and the achievements of modern 
pay the 
who 


made a grant of 
North Stafford 
stiyation mto the effects of 
Year This 


taken by all students in the first 


has 
ersitv College of 


tion course. course, 


nique 


to introduce the student to some of the 


necessary to an estimate inherit 


ance, 


western ran The yvrant will 


European 


salary of a Research Fellow and an assistant 


will attempt to establish any relationship there may 
the Foundation Year 
previous educational 


be between 
and 
record, subsequent performance in the degree course, 
career after ete It is hoped that the 
information obtained may give valuable indications 
of wavs in which the Foundation Year course can be 
further developed or moditied and that this may be 
the first of a continuing inquiry. 


performance im 


such factors as 


course 


graduation, 


stage 


Announcements 


THe Meldola Medal for 1960 has been awaraed to 
Dr. J. N. Bradley, for his work in the field of physical 
chemistry, with special reference to the kinetics of 
reactions involving free radicals and reaction in 
shock waves studied by mass spectrometry. ‘The 
award is made by the Royal Institute of Chemistry 
with the concurrence of the Society of Maccabaeans 


Dr. R. Conran, assistant director of the Medical 
Research Council's Applied Psychology 
Unit at Cambridge, will act as consultant in applied 
psychology to the General Post Office for an initia! 
period of two years 


Research 
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Chemical 


Ar a meeting held on May Council of the 
Association of British Manufacturers 
appointed Mr. H. W. Vallender as deputy director 
of the Association. 


Tue following appointments at the U.N Food and 
Agriculture Organization have been announced 
Dr. Hans Dietrich Cremer, to be chief of the Applied 
Nutrition Branch; Dr. Arthur H. Dolff, to be assistant 
chief of the Research Branch of the Radiological 


Health Division 


THE sixteenth annual electronics, instruments and 
components exhibition and convention of the Institu 
tion of Electronics will be held at the College of 
Science and Technology, Manchester 1, during the 
periods July 6-8 and 10-12 inclusive. This programme 
will incorporate a scientific and industrial research 
section, a manufacturers’ section and a number of 
lectures and Further 
obtained from the general secretary, W 
Institution of Electronics, 78 Shaw Road, 


information can be 
Birtwistle, 


Rochdale, 


films. 


Lancs 


THe Departrnent of Mathematics of the 
College ot Technology 1s 
on “Mathematics of Automat 


26-30, the object being to enable mathematicians and 


Hatfield 
organizing a summer school 
Control” during June 


engineers working on proble ms of automate control to 
the relevant mathematical techniques 

America and 
obtained from 


of Tech 


study 


some 
developed in recent years in Britain, 
the U.S.S.R Further details can be 
the Academic Registrar, Hattield College 


nology, Hatfield, Herts 


THt annual ting oft the American Society ot 
Pharmacognosy will be held at the University of 
Houston during June 19-21 Among the subjects 
to be considered are: opportunities for Ph.D. pharma 


‘ognosists ; techniques of thin-film chroma 


Thiet 


uridine nucleotides in glycoside biosynthe 
selected groups within the 
research on south-western drug plant 


tography ; 
chemo-taxonomy of 


SIS; 
Coniferat 
the pharmacognosy of thé# anti-cancer plants, the 
‘urther information can be obtained 
Gibson, School of Pharmacy, Wash 


Pullman, Washington. 


periwinkles 
from Melvin R 
State | 


ington niversity, 


Lrp., &@ member 


Croup, is 


E.uiotr BrorHers (LONbDON), 
of the Elhott-Automation 
private symposium and exhibition on “Analytical 
Instrumentation of Industrial Control” at 
the Connaught London, during June 13-14 
Included will be papers on: the application of analysis 
the United States; the 
analysis instruments from 


organizing @ 


Process 
Rooms, 
instruments in continuous 
measurement of moisture ; 
the point of view of the user; experience with plant 
stream analysers at Imperial Chemical Industries, 
Ltd., Billingham; trends in 
analvsis. The exhibition will include a selection of 
‘Quality Control’ instruments supplied by the 
Analytical Instruments Div Elliott Brothers 
(London), Ltd., Further information can be obtained 
from John Geddes, Elliott-Automation, Ltd., 34 
Portland Place, London, W.1. 


CONUIMULOUS pre 1CORS 


inion of 


Errata. The following corrections are necessar, 
in the communication entitled “Minimum Range to 
Artificial Earth Satellites” in Nature of April 22, 
p. 333. In the first line of the paragraph containing 
equation (5), for “‘p, = 
Further, the numerator on the 


read “‘p, 


left-hand side of 


equation (5) should read “A(f’)y 7°; in some copies 
the differentiation sign has not registered. 


4] 
he 
3% 
a 
a 
2253 
sf 
a 
a 
“ 


NATURE 


June 3. 1961 


ELECTRICAL CONTACTS 


SYMPOSIUM on “Electrical Contacts 


ized by the Institute of Physies and the 
with the 


Physical 


A 
Society, mn Institution © 
during April 5 7, at 
rhe membership was 
and 


collaboration 
“leetrical Engineers, was held 
Brunel College of Technology 

limited to some 260 by the accommodation only, 
that ace ptanees 
clate of the 


miter 


subject as such 


before the 


interest in the 


ere closed some eeks 
ymposium, which, although not meant to be 
vertheless, attended by 
dozen different 


under consideration, being of fundamental 


national in character, was, me 


representatives from a countries 
The subject 
nterest as well as of obvious practical 
‘ proved itself to be of eonecern to physi 


nyimeers, metallurgists and chernists from bot} 
ral and 
as universitie Phe 
L that the i aspects 
could 


eparate Se SSLOTL 


Ciovernment research ¢ stablishme nts 
SVinposmim Was 
rene of electrical contact 


phemormenia discussed im some detail in 
address by 
Coll ge of 


Contact 


The opening session con isted of an 
Prof. F. Llewellyn Universit, 
“The Physies of Electrical 


which the main aspects ot comtit 


urveved, and the important proble 


Jones 
Swansea on 
Phenomena. in t 
meration were 
ft fundamental significance indicated, as well as tne 
ethods by 
laboratories 
h on of 
L under the 
and 


dlesivgn, 


vhich they are now being attacked in the 
The followed 
between four and six papers 
headings: principles, fundamny nta! 


which 


iriou SOSSIONS 
ou 
ter hniques, contact surtaces 
non-metallic contacts, and 
Rach se included a 
communication mot 
papers 
ail; a fuller report is being published in the 
sh Journal of Applied Physics 


contined to comments on the sc ope of the discussion 


nvestigations 
nethods and 
ceellaneous subjects 
In this brief 
an account of all twenty-five 


This notice will 
nel the general conclusions reached 

considered the whol 
mtact operation from the initial approach to the 
the order in 


opening survey address 


separation of the electrodes. in 
place The 


and 


the events usually take aspects 
fundamental of the 
still For 
behaviour of a contact just before the 
10-4 em 


physics relatin to 


oncerningy phvsies marine 


problems unsolved were pointed out 


ample, the 
touch (~ involyes 


ectrodes actually apart 


interesting problems of surface 
the electrical activity of surfaces due to the presence 
films directed to the 
and ited with 


wlten,. and possibly boiling, metal in the mic roscopic 


f thin Attention was also 


nteresting varied phenomena 


egion of contact. In this connexion, contact physies 
knowledge of the 
the 
showing 


an make a contribution to our 


propert ie of metals t high temperatures in 
stiute \ exhibited. 
si-static molten metal bridge passing through 
shape s before 
establishment of a micro-are 
bridge 
transfer im 

Finally. 


molten cine-film was 
serps of mathematically predictabl 


rdden The 


uneciiately breaking of the 


breaking 
on the 
and the 


was then 


onsiclered po sibilitv of tonic 
the high-temperature 


the importance of surface films was referre i to in the 


plasma pointed out 


t verv light-duty contacts with negligibl 


the eleetro-static contacts 


opera ron of 
eurrents 

In the 
theme of the propert ies of metals at | igh Lemipera 
tures was further developed by Dr. M. R. Hopkins 
Thermal mstability 
in a contact was discussed by Dr. J. B. P. Williamson 
Cavendish and Tube Investments, Ltd., 
Cambridye the of the 
nature and surface contact 
electrodes 


second session dealing with principles, the 


Unive rsity College of Swansea) 
Laboratory 

Because ot Hnportance 
behaviour of tilms on 
this 


(continually emphasized during 
the 
films on metals was considered by Dr. O 
ski (National Physical Laboratory Interest 


a paper on the fru 


conference mechanism of formation of 
Kubaschew 
in non 
and 


metals was illustrated by tion 


f graphitic and non-graphitic carbon in which 
important rule of adsorbed 


J. Midgley (Eng 


stressed 
Ltd 


lavers was 


lish Eleetrie, 


the third session, the different techniques of 
the 
operation were described. P. E 

Electrical Industries, Aldermaston 
effect of temperature asymmetry on 
was being investigated, while Dr. C. H 
Marsden Hospita!) deseribed the 
Department of Physics, University College of Swan 
techniques for the 
This 


opening 


varrous aspects of contact 
Watts Associated 
showed how the 


matter transtet! 


investigations of 


Jones (Roval 
work done at he 
tracer 
transfer 


radioactive 


seu, 


measurement of metal sensitive 
method enables the transfer im an 


dw ith verv low series inductances, and 


contact 


to ben 
it was concluded that transfer in platinum, palla 
dium and silver was not independent of the micro-ar 
discharae Dr. A (Post Offies 


illustrated the properties of the mechanica 


> 
Researe! 


Fairweather 
Station 
deformation of contact electrodes at closure by mean- 
of models in two-colour laminated ‘Plasticene’. He 
showed that different forces produce geometrically 
that the 
depend on fri tional constraimts 

Most of the remainder of the 
properties of contact surfaces 
light-duty 
paper by Dr. J. C 


similar’ indentations, and flow-patterns 


was devote 
The practical! 


to the 


electrical contacts were 


aspects of very 


saxl in a review Chaston 
Johnson Matthey. Ltd... 
eal point of view of design and manufacture important 
shape surface 
contact-loading foree. 
separating foree and freedom 

The cleanliness of 
diseussed by H. C. Angus, 
(both of International Nickel Co 
considered the extremely 
at high 
temperatures of 
difficult because of oxidation, 
electric effeets. So far as 
cerned, investigations show that gold and platinum 
are film-free, but that ruthenium has a highly con 
ducting oxide. Klectro-deposit ion ot metals was 
deseribed in some detail by F. H. Reed (International 
Nickel Co. (Mond), London), and other papers pro 
voked much further discussion on this topic. Quant 


London). From the 


factors were ele etrock and material, 


finish. and in particular the 


from bounes 

precious metal surfaces was 
while Dr. W. Betteridve 
(Mond), London) 
light-duty 
For example, at 


operat ion of 


contacts temperatures 


a eontact. ope ration can hbeeome 


welding and thermo 


noble metals are con- 


‘ 
Fe 
4 
in we 
a } it 
Leicester 
on 
- 
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tative assessment of electrode activity due to surface 
films was described by E. B. Pattinson (Department 
of Physies, University College of Swansea) and the 
dust on contacts considered by 
J \ Greenwood (Tube Ltd... 
Cambridge) Dr. Fairweather discussed the effects 
of plastic lubricants and the behaviour of granular 
materials. With these materials, energy losses depend 
not only on the properties of the material but also 
dimensions and the the 
A description of recent contact 
Matsumoto 


influence of was 


Investments, 


on granule structure of 
granular boundaries. 
research in Japan was given by Prof. G. 
(Tohoku University The properties of electrodes of 
silver-nu kel and silver metallic oxide produce by 
powder metallurgy. were described, as well as work 
on are suppressor by eleetro-che mical treatment of 
the electrode surfaces The electrical 
contact materials for light-duty applications 
surveved by Dr. V. G Morradian (Engelhard Indus- 
. New Jersey The proceedings closed with 
by Dr. M 


The last conference 


selection oft 
was 


tries Ine 
R. Hopkins 

on electrical contacts in Britam 
Nature. 169. 960; 1952), and it 
ck Ve lopn ents h 


was held in 1952 (see 
consider the 
sinee then 
ents in electronics, particularly in the field 


iz interesting to 
have occurr Despite hop s that recent 
cle velop 


of semi-conduetors miivht avoid difficulties iated 
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with conventional metal-to-metal contacts, 1b 1s clear 
that basic problems in electrical contacts are still 
with us. Some practical problems have been solved, 
or cireumvented, but others have appeared in new 
However, considerable advances have been 


forms. 
ive of the physies of the molten 


made in our knowles 
metal bridge, its formation, growth and final destruc 
tion. and of the micro-are to which it appears to give 
rise in certaim conditions. At the same time, work 
in this field is enlarging our knowledge of the proper 
ties of metals at very high temperatures. 

Another important conclusion can be drawn trom 
this and worth-while symposium 
In the 1952 it clear that the 
engineer concerned with the operation of contacts. 
and the fundamental 
processes, 


the pre sent conference the re appeared to be tar closer 


most mteresting 


conference of was not 


physicist cones rned with 
were attacking the problem together; at 


liaison bet ween the physicist and engineer, and, further. 
it was apparent that the designer now fully appreet- 
ates methods of approach depending on investigation 
in controlled conditions of, for example, ambient 
atmosphe re and surface state. 

Dr. J. Topping, principal of the Brune | College of 
Pechnology,. who weleomed and opened the conter 
ence, is to be congratulated on the excellent arrange 


ments 


GAS CHROMATOGRAPHY 


meeting on 


Gas Chror wtouraphy Discussion (.roup held 


April 21 
of Birmingham Membership had 
vear to 346, including 


its third annual veneral 
at the | 
risen by 75 during the precedin 
04 from I8 countries other than Great 

Highlights for the vear had been the 


lumes ol Chr 


rhiversity 


Britain 
publication 
ymatography 
the verv successful third international 
Edinburgh the previous June which 
than five hundred delegates from 
twenty countries. The Proceedings had been publ shed 
ina 466-pag before the end of the 
group is planning another informal symposium 
and arrange fourth 
national symposium, this time im Hamburg 
r June 13-16, 1962. are already well advanced 
Retention Data Sub-Committee reported that 
data had stub utted to them. 
considerable discussion agreed to consider the 
usefulness of relative which 
less TLrOroUs control of conditions and would probably 
the data 


SV 


had attracted more 


year 


volume 


ments for the 


| and 


litth been 
atte 
retention data, require 


be more readily available than absolute 


hac 


The serentifie seetion of the meeting opened with a 
weleome bv Prof. R. C. Robb. 
Che first paper was presented by Mr. M. B. Evans 


been seeking 


they 


on the relation between the retention volumes of 
unsymmetrical Compounds and cognate symme trical 
The been published the 
Journal of Chromatography’ 

Mr. ¢ E. Roland Jones discussed techni al details 


in the examination of py rolysis products, deseribing a 


work has since 


ones 


micro-apparatus for use with the Pye argon chromato 
graph. He illustrated its use in the identification of 
plastics, especiaily those which were not ame nable to 
identification by infra-red spectroscopy 


Pr. W t of tempera- 
on resolution both theoretically and in the light 
ental resul He showed that for 
there was an optinitin 
this 
stationary 


Scott discussed the effet 


ture 
of experim 


any required separation 


temperature for a given film thiekness and 


maior marked with thick films of 


phase than with thin ones; conversely there Wis 


en temperature and 


both for 


kness for a gi 


an optimum thir 
an optimum combinat ron ot 
i VAIS Tine 

Dr. Halasz read a paper entitled “Quantitative 
Analysis of Hydrocarbons with Capillary Columns 
lonization Detectors’ He had 


a large number of factors affecting 


and Flame invest 


ivated thoroughly 
accuraey. and designed a stream splitter 


quant tative 
uncertainties of 


which eliminated the 
prey lous models since the scores of tabulated results 
which he produ ed showed a consistent accuracy ot 


apparent ly 


about | per cent 
In the dise which 


produced Orr quantitative results from 


Kovats 


oft rose 


followed, 
2 ul. 


unusually wide capillary column used im 


ussion 


oil on an 
conpinetion with a inyaten filament katharometer 
ccies of 40,000 100,000 theoretical plates had 
been obtained from such columms. 

The final paper by J.G. A Hélscher of the Univer 
Findhoven was presented by Dr. M. Van 
Sway He was able to show that ionization in argon 
detectors could be eaused by photons from a pulse 
caused a current to flow 


sity of 


discharge Such a discharge 
between two electrodes in a mixture 


characteristic of the 


of argon and a 
time lag 
than 
being screened off by a series of 
S. J. HAWKES 


hvdrocarbon, with a 


velocity of photons rather metastables, 1Ons 


from the discharge 
vrids 


ate 
ae 

: 
ag 
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= 

: 

4 
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ae 
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TELEVISION AND 


and film tech 
the British Kine- 
Vision Society, 


CONVENTION 
sponsored jomtly by 
Pek 
held at the Institution of Electrical Engineers during 
April 20-21 

Sir Harold Bishop, director of engineering of the 
British Broadcasting Corporation and president of 
the Television Society, opened the Convention with 


on television 


A 


matograph Society and the 


was 


an address on the topical problems of television in 


the United Kingdom. He said that the B.B.C. 
upported the report of the Television Advisory 
Committee and that it was convinced of the long 


term advantages which would result from the use of 
§25-line standards in the ultra high frequency bands 
IV and V (470 Me./s.-960 Me./s.). In particular, 
ne visibility was notably less than with our present 
$05-line and the ot large r 
reens would aggravate the ‘lininess’ of the present 
images Programme interchange with 
countries, all of which exce pt France had adopted th: 
25-line would be facilitated Sir 
Harold aise ol the B BA 5 start a 
limited service of colour television compatible with 
the present 405-lins in band I. 
Mr. J. Roizen gave rhe Use of Video- 
spe for Colour Television Recording’. He described 
various methods that the Ampex Co. in California 
hac investigated with the object of achi ving satis- 


standards introduction 


Europe 


standard, also 


wish to 
service 
a lecture on ‘ 


the 


fuctory magnetic-tape ording of colour television 

gnals The composite colour video signal contaims 
a subearrier which is, in the American National 
Television System Committee svster. amplitude- 


modulated with chrominance signals in phase quadra- 


ture The fr queney of this subcarrier is 3-59 Me.’s. 
and 1 eyele, or 360° of it, occupies a time duration of 
2S mane The phase of the vector re prese nting th 
chre mance signal « arries the information from which 
the colour being transmitted is obtained and it has 
been found by experiment that errors of the order of 5 
can be detected by a skilled viewer. A 5° error phass 
can therefore arise from a time variation or error of 
t nanosec. (10-* see In the recording of television 
als on filrn (telerecording), the complete television 
mage is exposed to the film, but in magnetic-tape 
recording the signal wave-form is recorded as a 
function of time or distance ac ross, and along. the 
Lay the synchroniziz ¥ pulse s also be ing included 


of relative 
in the peri- 
ry of which four recording heads are embedded, 
to a timing error which will result in a 


apparent that anv non-uniformity 


locity betwe en tape and he ad whee 
phe 
will give rise 
change of the resulting colour. One line of investiga- 
consisted, therefore, of an attempt to stabilize 
the relative velocity between tape and ‘head wheel’ 
to a much greate r precision than had been required 
tor the recording ot monochrome (blac k and-whit« 
teley The normally used 
employs @ 240 c./s signal derived optically 
from black-and-white patches on the ‘head wheel’, 


tion 


servo mechanism 


le etme 


but a more accurate feedback signal was needed so 
the frequency was raised to more than a hundred kilo- 
eycles per sec. Even this was scarcely adk quate, and 
another line of investigation led to the correction of 
signal-timing errors by means of a delay line having 


a controlled variation of delay. The difference in 


NATURE 


June 3. 1961, 


FILM TECHNIQUES 


phase between the synchronizing signal derived from 
the video wave-form of the ‘playback’ 
television signal and a source of stable synchronizing 


outvomy 


signals is used to control the capacitance of a silicon 
diode forming part of the capacitance of the delay 
The outgoing video signal is passed through the 
and the delay is varied in such & manner 
errors in the signal. 


line. 
delay line, 
as to compensate for the Dinning 


The compensation 18 such that quite satisfactory 
results are now obtained: the timing error 
accumulated during the interval between sue- 
cessive colour synchronizing signals (a line-sean 
period) presumably being not greater than a few 
nanosec. The scheme described is known as ‘Super 
Amtec’ 

Mr. B. J. Davies deseribed rapid -processing 
machine for 16-mim. film The increasing use of 
magnetice-tape recording for television, or ‘video 


taping’ as it is now termed, has caused the technical 
side of the film industry to consider me 
ating the developing of film to the point at which it 
an alternative method of 
permanent records of television programmes, despite 
the fact that the advent of ‘vidi has resulted in 
an increase in the use of film in the tel 
7 he Kodak Co has develope dl this machine aro ind ib 
gy about 


Tre thod 


ans of acceler 


otters attractive making 
ision industry. 


very rapid processing eycle, the duration bein 
and the film velocity 38 ft The 

is called viscous-layer processing and is a departure 
from the liquid-bath methods previously used. The 
developer and fixer are applied to the photographic 


sec Trin 


emulsion by means of special rollers over which the 
film is passed. 
Messrs. Polonsky, Cassagne and Sauvanet described 
Recent Progress in the SECAM Frequency Modula 


tion Colour Television System This system of 
colour television, the idea of M. Henri de France. has 
been developed by the Compagnie Frangaise de 


Télévision, and has been improved over the years 
by the authors and M. Chaste who, with M. Cassagne. 


delivered a paper on the subject before the Institution 


of Electrical Engineers in April 1960. As in the 
American National Television System Cormittee’s 
method, the colour information is transmitted by 
means of a modulated subcarrier but, instead of 


subca¢>rrier is 


amplitude modulation being used, t 
the Com 


frequency-modulated. Furthermore, 
mittee system wherein both the amplitude and the 
phase of the armplitude-modulated subcarrier are used 
simultaneously, the one representing saturation 
and the other hue, in the SECAM the 
frequenecy-modulated subcarrier represents only on 
quantity at a time (television line by television line). 
This subcarrier is thus frequency-modulated altern- 
ately, line by line, by one of two colour-difference 
signals (for example, red intensity minus luminance 
and, afterwards, blue intensity luminance 

This method of transmitted colour information renders 
the transmitted signal more ‘rugged’ and resistant 
to the various electrical and propagation hazards 
likely to be encountered. It is claimed that colour 
receivers based on this system are simpler to align 
in the factory, easier to service and more stable, as 
well as being more suitable for an unskilled viewer to 
The receiver requires an expensive delay 


unlike 


SVstemn 


operate. 
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line in order to compensate for the non simultaneous 
transmission of colour signals, and there is a theoret- 
al loss of vertical colour resolution of two to one as 
National Com- 
authors state that the Committee's 
vertical colour 


ompared with Television System 
but the 


contains 


nuttee, 
SVSLETHR several times more 
resolution than is required, and it must be said that 
the demonstration given by the 
with assistance from the Hirst Research Centre of the 
Gieneral Electric Co., the Post Office and 
the B.B.C., showed no apparent lack of vertical 
esolution vested that. from the technical 
ind picture quality point of view, there was little 


SECAM and the National 


SVSTCTILS. 


excellent authors, 


General 
It was sug 
to choose between the 
Velevision Svsterm Coniunittee 

Dr. W. E 
tor television 
leveloped im the 
Schenectady, 


Kidophor, which will be 
from a cathode 


Glenn deseribed a the rmoplastic recorder 
The 


Research 


similar signals device, 
General Electric 
bears a fundamental resem 


mentioned 


and 
Labora- 

ries im 
blance to the 
Brighter pictures than thos 
rav tube could be obtained if the image were stored 


for display and then illuminated by a separate source 
f light, such as an are. Photographic recording 
telerecording) is a good example since, in reprodue 
ion, pu yector may be used, although 
ipplications require re-televising of the storage med 


vith In (ilenn apparatus, which consists of are 


vacuated enclosure, an electron bearn, auppropl iatelyv 
nodulated with a television signal and deflected in the 


ual manner of scanning impinges on a thin tilin of 


ow-melting-point thermoplastic on which a charge 
Beneath the top tilm is another 
ota transparent beneath 
this is a transparent high-melting-point tape. The 


conducting layer acts as one plate of a condenser, the 


is thus placed 


conducting material and 


other being the charge image itself. By melting and 
freezing the laver, the charge 
replaced by the samy age impressed into the thermo- 
Plast by electrostatic force in the form of hill-and- 
dale deformations The tape now has @ 
permanent record on it stored for 


top Image 15 


film or 
and may be 
subsequent plas hack For this purpose a moditic d 
optical light 


although, for editing purposes, the 
} 


schlieren system and a souree ar 


required actual 


mage can be made visible on the film. The entire 
process ot me Iting and freezing the thermoplastic 


takes a few milliseconds, and the ultimate resolution 
is limited by the wave-length of the light used for 
projecting (200 television lines per mm. is a practical 
igure) For colour phase-diffraction- 
grating method may be used and a special optical 
system is required for The author 
projected some thermoplastic film through a suitably 
modified projector 

Prof. E. Baumann described “Recent Develop- 
ments on the Eidophor Large Screen Projector”. 
lhe idea. conceived by Prof. Fischer in 1939 and 
developed with Dr. Thiemann, Prof. 
Baumann and others at the Zurich Technische 
Hochschule and, later. by Eidophor, Ltd.. 
the light-valve principle described earlier. In an 
evacuated enclosure, an electron beam, suitably 
modulated with a television signal and scanned in 
the usual manner, ‘writes’ a charge image on a thin 
tilm of oil on the conducting surface of a concave 
mirror. The viscosity of the oil is sufficiently low to 
allow the electrostatic forces between the charge 
image and the mirror surface to deform the oil into 
hill-and-dale irregularities. The mirror is in the 
light path of a schlieren optical system, and the 


images, a 


project 


afterwards 


relies on 
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deformations of the oil, acting as the retleeting 
vealed as optical images on @ large 

Prof. demonstrated 
receiving, BA 
atter 

seen on the large 
Although the film 


possibilities of the systern 


surface, are re 
projection 
the Kidophor by 
a 405-line film 
through the Eidophor, wa 
in the lecture theatre. 
particularly bright, the 
were quite apparent 

Mr. Grimshaw of the Kodak Co. read a paper by 
Messrs. Veal and Richey of Eastman Kodak Research 
Laboratories, Rochester, U.S.A. The paper, “Techni 
cal Requirements of Systems Film for Colout 
_ dealt with the difficulties of reproducing 


screen Baumann 


trom a studio, 


transmission which, passage 


was net 


and 
Pelevision 


eolour tilm on colour television In particular, the 


contrast -range normally encountered m colour tilrn 
inion, resulting in loss of 


clark 


contrast -range ol 


isn boo high tor eolour tele, 
Information th 
Whereas a 


film. colour t 


eoltour parts ot 


luminance and 


the viewed image 
100 : 1 is not rare im 
a range of about 20: 1 


“le vision is at tts 


but it ms not difficult to That, sine 


best within is due to 


many Ca 
the optical proyection of film in hee 


cinema (or hore 


relies on the light-valve principle. in which @ soure: 


of light illuminates a screen after multiplication 
of the light intensity by the transmission faetor of 
the film. the contrast-range of projected film may be 
limited only by flare and diffusion in the projector 
and on the screen, provi ledthat the ambrent illiumina 
tion of the screen is Zero The fact that the reproduc- 


of colour by photog tphic film is megative 


tion 


colour pros ess, whereas it reproduc Thon by te le Vision 


IS Yrositive process, also makes the colout 
tele vising of colour tilrm rather more diffieult The 
paper presented graphs which r vealed that greater 


horizontal resolution could be obtained from a three 


Vidiecon film scanner than from a -fiying-spot film 
scanner employing three photornultiplier cells his 
came Lo members of the audi 

who wondered whether American experience with 


flying-spot scanners had, perhaps. been less extensive 


than European 


Messrs. A. R. Stanley and J. Treays read a paper 
entitled Colour Television Engines ring Studio 
Problems and Techni plies gave a short 


historical account of the experimental colour trans- 
and went on to discuss 
pro 
that it is 


missions radiated by the B.B.( 


a number of matters connected with studio 


gramines Experience 
preferable for each picture-originating source to have 


n colour showed 


its own coder so that the primary colour signals are 
round the They found that the 
signal. that is, the luminance signal added 
rugged” and 
which oceur in a 


mot sent studios 
composite 
to the modulated subcarrier, 
suitable for the 
television studio, such as cutting, mixing and fading 
It was interesting to note that during a slow mix 
from one composite colour signal to another, during 
which the two signals are added, the resulting colours 
were quite satisfactory and gave the impression of 
pictures being Pre- 
because a colour more 


was more 


Varios pre 


two colour superimposed. 


sumably picture contains 
information, it was found that individual shots could 
last longer than in the case of a monochrome pro- 
gramme, although the compatible black and-white 
programme not be forgotten. The 
performers’ make-up presented some novel problems : 
it seems that the chemical composition of perspira- 
tion varies from individual to individual and the 
colour of make-up can vary throughout a day's 
rehearsals and performance. Coloured performers 


viewer 
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‘ 
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require less make-up and are, therefore, easier to deal 
with than white people. In order to align and set 
ip the cameras, these were presented with a set of 
Munsell chips by the normal 
studio lighting and the images on the picture monitors 
in the control 
et of Munsell chips iluminated with illuminant ¢ 
has the chromaticity of the standard 
National Television System Committee 
When a programme 
he s to be 


simular 


colour illuminated 


room were compared with a similar 


vhich white 
for the 


eolour 
involves film mserts, 
taken a colour match 


ure to ensure 


which may be viewed in 
recession from @ colour-television camera and from 
Although 
the necessarily low contrast required for the colour 
for the 


Limes, 


between 


SCETIOS 


a colour-film seanner. or telecine machine. 


mission seemed to be quite satistactor, 
ompatible monochrome viewer there was, at 
a ibtle that the dark 


vhich were required for the colour viewer made the 


change of mood in colours 


or patible black-and-white picture rather sombre 
During th lecture, some very fine colour slides were 
projected, showing studio seenes for colour pro 
rammes 
Messt A. Ro Stanlev and S. N. Watson introduced 
Colour Television Engineering: Equipment Problems 
ind = Techniques” The authors discussed five 
characteristics of colour television which gave least 
faction to viewers during the B.B.C. colour field 
trials mentioned in the historical survey of the 
previous paper It had been clearly demonstrated 
that tl colour cameras were the weakest link in 
the chain. The paper dealt with a number of matters 
vhich affeet the correct reproduc tion of colour 
nes For example, no effort is made to ersure 


negative lobes in the spe etral re sponse characteristics 
of the 


colour analysis filters in the cameras, although 
is possible to achieve an approximation to negative- 


lobed characteristics despite the impossibility of using 


negative light’. The ‘taking gamma’ of the cameras 
is Important, as are the errors due to shading (or 
Signi ils in the on tubes used in 
the camera The latter may cause errors of hi 
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particularly low-luminance 
Since the phase of the modulated colour subcarrier 
determines the reproduced hue, anv 
from linearity of the phase/frequency characteristic 


pate hes of the scene. 


departure 


of any part of a transmission network in the region 
close to the frequency of the subcarrier (2-66 Me./s 
in the of the National Television System Com- 
mittee system adapted to 405-line standards) causes 
hue In particular, if the 
svsterm suffers from a non-linear effect which causes a 


Caste 


errors ot transmission 
change of phase to occur in sympathy with a change 
the the 
luminance signal and the chrominance or modulated 


of signal-level (in composite video signal 


subearrier signal are added) a change of hie and 
brightness will result. The possible existence of this 
phenomenon places a rather stringent requirement 
on the linearity of television equipment such as 
studio broadeast apparatus, and radio link An 
llent demonstration follows d the ke eture Colour 
film and slides originating in a B.B.C. studio were 


transmitted by Post Office equipment to the lecture 


theatre of the Institution of Electrical Engimeers 
and the received Images were pre jected on to the 


large screen by a Mareont’s Wireless Telegraph Co.'s 
three-tube Schmidt The 
the three primary-colour lnages was 
The effect on hue of a 10 
was shown and also the deterioration in pu 


projector. registration of 
ry good indeed. 
change of subearrier phase 
ture quality 
to be expected from the use of two transmission links 
Both deteriorations slight. The 
technique of using a low-pass filter to attenuate all 
Fourier (and the 
signal, which would otherwise occupy the frequency 
band set aside for the 
shares an upper part of the full luminance channel) 
employment of a 
to 
impression of sharpness was also successfully demon 


in series were 


components ot 


chrominance signal (which 


and the subsequent non-linear 


device (‘erispener’ reconstitute artificially an 


strated An electronic masking unit showed how an 
improvement can be made to the properties ot eolour 
film for colour-television purposes 


R. A. Maurie 


STUDY OF DEFECTS IN PORPHYRIN METABOLISM BY MEANS 
OF ISOTOPES 


Atomic 
September 


FESHE Biology Division of the French 
| Energy Commission held, during 
1460, a colloquium at Saclay on the use of tracers in 
the study of 
Participants 


diseases of porphyrin metabolism 
Europe and the United States 
enjoyed three days of intense discussion as guests of 
the Atomic Energy Comnussion and the Ministry of 
National The debated ranged 
over a wide field; full proceedings of the conference 
vill be published in due course 

In the opening address, Prof. A. Bénard reviewed 
our present knowledge of porphyrin biosynthesis and 
of the disturbances giving rise to the different clinical 
porphyria It his that such 
variants of a single fundamental 
Symptoms were due not to the por- 
phyrins themselves but to 
disturbances such as interference with the synthesis 
He concluded an impressive by 


from 


education topics 


forms of was 


view 
diseases were 
abnormality. 
associated metabolic 


oft purines survey 


reference to recent therapeutic measures which have 
promise inn 


shown some the treatment of acute 


3-dimer 


vl or 


porphyria, namely, administration of 2 
apto propanol, ethy lenecliamimetetraacet 
adenosine monophosphate. 

‘Lhe genetic aspect of the porphy rias was then dealt 
with It was pointed out that the se veral hundred 
South African all 
being descended from a single pair of Duteh se ttlers 
represent 
genetic abnormality or group of abnormalities found 
inthe progenitors and might well, therefore, 
characteristic pattern. A fascinating account 
recently discovered “Turkish porphyria’ was given by 
Dr. R. Sehmid. It is an acquired porphyria due to 
consumption of wheat contaming hexachlorobenzene. 
and 


cases of ‘porphyria variegat: 


necessarily manifestations of the same 
display a 


of the 


Several thousand human eases have occurred 
the disease has also been reproduced experimentally 
Topies further discussed during the first 
of acute 
intermittent porphyria and its causation, and also 
the difficulties attending the interpretation of investi- 


gations made with isotopic tracers on such patients 


in anumals. 
day’s sessions were the symptomatology 


4 
: 
' 
‘ 
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While it is generally felt that the excessive excretion 
of porphobilinogen and aminolevulic acid in 
acute hepatic porphyria is due to over-production 
of these materials, the exact biochemical mechanism 
leading to such over-stimulation of the porphyrin 
pathway is still in doubt Experiments designed to 
test the possibility of restricted conversion of give ime 
nto serine were inconclusive. A hint as to the means 
by which 8-aminolevulie acid production is normally 
regulated may be forthcoming from the experiments 
deseribed by Shemin who showed, in one system 
studied, that 3-aminolevulie acid is itself an inhibitor 
of the enzyme producing it This points to the 
possibility of a negative feed-back control operating 
in the normal cell The combination of administra 
tion of porphyrinogenic drugs with pantothenate 
deficreney promises to throw further light on the 
development of the nervous syvinptoms acute 
porphyria. It has been generally assure ad. since the 
self-experiment of Meyer-Betz, that photosensitiza 
tion im the cutaneous porphyrias is actually caused 
by the porphyrins themselves Direct evidence was 
lacking, however, until quantitative measure 
ments were made by Magnus and collaborators on 
patients with the use of a powerful monochromator 
This technique and the results it afforded were 
deseribed and exemplified by the case of a man 
with sun-burn type photosensitivity who, never- 
theless. showed highest cutaneous sensitivity in the 
Soret band region of the spectrum. Further invest- 
igation showed that his red cells and feces did, 
mn fact. conteim abnormally large quantities of por 
plivrims 

Phe increase in urinary exeretion of porphyrin which 
accompanies lead intoxication has aroused the interest 
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of biochemusts for many vears, but is as yet little 
understood. New light may be thrown on this pro 
blem by the finding of Gajdos and his collaborators 
that lead ions interfere with the passage of tron 
through the membrane of the developing red cell, the 
stroma, under these conditions, retaining iron rather 
firmly. 

The biochemical mechanism of incorporation of 
iron into protoporphyrin and the part played by 


bound’ forms of these reactants, the biosynthesis of 


porphyrins by human leucocytes and the metabolism 
of hemoglobin within the red cell were next con 
sidered. It would appear from the work of Schapira 
and his eo-workers that the hamoglobin molecule 
within the erythrocyte is not metabolically inert, 
but that progressive structural alterations occur 
with the course of time. The effects of radiation on 
the synthesis of heemoglobin in the bone marrow, and 
the results of a great deal of work on the relation of 
porphyrin structure to X-ray sensitivity, were also 
reported. 

At the close of the meeting, Prof. C. Rimington 
endeavoured to lay before participants an appraisal 
of the most significant conclusions and to point to the 
fields from which the next major advances towards 
an understanding of normal and pathological porphs 
rin metabolism might be expected to come. He took 
the opportunity of thanking the organizers and the 
two bodies sponsoring the colloquium for their 
excellent work on behalf of porphyrin biochemistry 
and for their generous hospitality. This meeting 
will be long remembered with gratitude and pleasure 
by those who were gathered together in the stimulat 
ing atmosphere of Saclay 

C. RIMINGTON 


CONSERVATION OF BRITISH NATIONAL PARKS 


N its recent eleventh annual report the National 
| Parks Commission referred briefly to the question 
of afforestation in the National Parks, especially 
on Dartmoor and Exmoor, and also to its disappoint- 
ment at the delay in amending the Act, particularly 
with regard to financial resources. Both these aspects 
have since been the subject of short adjournment 
debates in the House of Commons. In the first of 
these, on March 29, Mr. E. du Cann raised the ques- 
tion of afforestation, particularly in the Dartmoor 
and Exmoor National Parks. While supporting the 
voluntary agreement recently reached between the 
Timber Growers’ Organization, the Country Land- 
owners’ Association. the Forestry Commission and 
the National Parks Commission regarding afforesta 
tion in the National Parks, Mr. du Cann questioned 
whether a voluntary agreement would be sufficiently 
effective, as it did not include all those concerned 
with afforestation in such areas. 

In his reply, the Parliamentary Secretary to the 
Ministry of Housing and Local Government, Sir 
Keith Joseph, agreed that it was important to give 
the new scheme a fair trial. He thought that there 
was no reason to fear that landowners in the areas 
concerned, who were not members oft the Assoc ation, 
would not, as individuals, comply with such agree- 
ments and, in reply to a specific question about trees 
on High House Moor, Dartmoor, said that dis- 
cussions were still proceeding between the proposed 


developers and the authprities. On this specific issu: 
it should be noted that considerable uneasiness still 
exists that the National Parks Commission will not 
be supported. The parties to the agreement were not 
despondent as to the prospects that the agreement 
would succeed, and Sir Keith Joseph appeared to 
have substantial grounds for his confidence that the 
spirit of Co-operation already demonstrated by the 
production of this voluntary agreement, and the way 
it had been received and implemented indicated that, 
with common sense, it should be possible to reconcile 
the claims of forestry and the National Parks and 
the rights of landowners. 

Nevertheless, Sir Keith recognized that failure of 
the scheme would create a new situation and this 
would have to be faced Meanwhile, he said. the 
Minister wished to give the scheme a fair trial and 
he made it clear that he also wished that all con- 
cerned, whether members of the particular organiza 
tions or not, should participate in this voluntary 
consultation at all times. The Minister and the 
National Parks Commission would keep progress 
under careful review. 

On the wider issue raised in the debate on March 
30, progress also may be regarded as largely a matter 
of co-operation and common sense, but on the part 
of the Government common sense implies pros iding 
the financial means to the end enacted. The root 
of the difficulties encountered in the development ot 
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the National Parks lies in the failure of the Govern 
ment to provide, under the National Parks and Access 
to the Countryside Act of 1947, the finance required 


to make the provisions of the Act effeetin Under 
that Act the responsibility for the National Parks 
was placed within the planning system set up by the 
Te mn andl Country Planning Act of 1947 instead of 
the national svstem envisaged by the Hobhouse 
Committe The counties provide two-thirds of the 
Committe member and almost all the funds, 
although some of the counties are among the 
poor t in eountery 

Nevertheless. the svstem has worked surprising!s 
well, thon gl t is obviously unfair to expect local 
authorities to take a national point of view, and 
nvariably et the national imterest before local 
mterest particular vy at heavy cost to the rate 
payers who elect them. The advantages of close 
association with local interests are such, however, 
that in view of this experience if seems highly 
prol abl that given «quite moderate Government 


support uffierent., for example, to ensure the pro 


ision of adequate planning staff and a reasonable 


, 
contribution to the capital costs of positive projects 
of development. the existing svstem could well be 


continued with success. Much eould be done if the 
National Parks Commission had an annual im of 


even as little as £100,000, in place of 11 present 
£20,000 (with some £5,000 in Excheque r grants to 
the National Parks). which it could use at its dis 
retion, either in helpin the weaker authorities 
ta trenothen their plannin statt or ING 
eta which, at present, the park planni 

j hesitate to undertal beeause f their fear to 
ry live burder local ratepayers to the 
beret outsider 

Such vatern admittedly is pragmatic rather than 
the leal national system, in which national purposes 
and project are financed directly fron national 
funds. as Mr. F. H. Hayman advoeated on March 30 
Admittedly, the development and preservation of the 
National Parl often too dependent on the finance 
committee of the eour councils coneerned, as Mr 
Havinan pot al it but to transfer tt vhole cost 


of the National Parks to national funds is not the 


onl vay of overcoming the diffieulty and if such a 
transl! lost loeal imterest m, and support for, the 
National Parks the price might well lead to loeal 
misunderstanding and opposition Mr. Havyinan 


"tl Gon forty-first annual report of the Research 
Council of Alberta covers the vear 1960*, and 
includes a list of publications for 1956-60 and lists 
of members of Advisory and Technical Advisorv 
Committees and of the staff of the Research Council. 
The Petroleum Division of the Fuels Branch has 
largely compl ted its work on the movement of oil 


in the pre sence of water in a pipe line, and studies 
on capsule pipe-line transportatior indicate that the 
presence of capsules in a flowing stream does not signi- 
ficantly alter pressure gradients, nor does the moving 
core appreciably distort the flow in the annulus. The 
capsule velocity appears to depend directly on capsule 

* Research Council of Alberta. Forty-first Annual Report, 1960 
Pp. v +55 (Report N an Edmonton Research Council of 
Albert 1061) 
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did not, however, appear to wivocate quite such 
a drastic step though he made it clear enough that 
local resources and prejudices should not determin: 
the objectives and purposes of a national under 
taking 

In replying on this debate, Sir Keith Joseph asked 
for specific examples of projects which were now being 
frustrated by lack of funds, but elaimed that direct 
Parliamentary grant, and not diseretionary payment 
was the appropriate way to finance publhe schemes 
He confirmed that the Minister would look at all 
proposals made to him for amending the Act and 
said that he was at present seeking more informatiot 
from the National Parks and the National Park- 
Commission to assist in this review Sir Keith was 
emphat te that there was much more which eould be 
done by the individual Park Committees which would 
receive Exchequer aid up to 75 per cent, but he 
thought the time might well have come to ¢ xtend 
the legislative framework in some ways. Nev rth 
leas, he did not think that finance was the only 
Vigilance, effective administration and an 
imaginative approach must also play an important 
lue of both debat 


answer 


part, and probably the main v: | 
lies in the extent to which they demonstrate the nev 
for publi co-operation and understanding, and 
such unceasing vigilance if the purposes o othe 
Parks or Nature Reserves are to be served 

The whole subject was further discussed im the 
House of Lords on April 19 on @ motion of Lord 
Silkin. who again stressed the :mportance of a lequat: 
financial provision Lord Feversham also pointed 
out that existing provisions were com] letely in 
adequate, either to prevent or to control fires on 
heaths and moors. and Lord Dalton. who avreed as 
to the need for adequate financial provisron also 
pressed the claims of the long-distanee footpaths 
Lord Chorley specifically sug ested that the National 
Parks Commission should have an annual sum of 
£150,000 at its disposition, and like most 0 
speakers was critical both of the Electricity Aut} 
orities and of afforestation, though tribute was freely 
paid to the sympathetic attitude of the Forestry 
Commission and its present chairman Earl Jellicoe 
who repli don the debate for the Government, added 
little to what had been said in the Commons by Sir 
Keith Joseph, but refe rred particularly to Lord 
Feversham’s suggestion of a direct Treasury grant t 


the National Parks Commission 


length and inversely on capsule diameter The 
Division has also completed the first major phase im 
developing a generalized mechanism for the control 
of composition and accumulation of erude oils and 
natural gases in sedimentary basins, and the light 
paraflinic oils, which are usually found in positions 
corresponding to the areas of maximum depth of 
sedimentary basins, appear to owe their paraffin 


constitution to the extensive action of oxidation and 
microbiological attack, both of which tend to destroy 
the less-resistant components of the developing crud: 
oil. With the Coal Division the Petroleum Division 
is studying the transport of mixtures of pulverized 
coal and oil, while the Coal Division has also studied 
the combustion of pulverized fuel, the erystal structure 
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and magnetic properties of coal chars, the plastic 
properties of Alberta coking coals and coal blends 
Work on the mechanisms of coal pyrolysis and carbon 
formation is expected to bear directly on carbon 
production from low- and medium-rank coals, and 
physico-chemical investigations on humic acids from 
coal have shown that simple coupling reactions can 
eonvert humie acids into water-soluble materials 
vithout otherwise altering their chemical properties, 
and that be made to yield five 
membered eyclic anhydrides 

The Natural Gas Division has been engaged largely 
yh the separation of gases by st lective adsorption on 
and with catalytic reactions in the 


particularly the catalytic conversion 


humie acids can 


solids 
adsorbe state, 
of cyclopropane to propylene on cry stalline alumuino- 
The Groundwater Division has provided 


porois 


tlicates 


information which assisted in meeting several serious 


] 


water-shortages, while the progranune of the Geology 


ERADICATION 


4 
there are some malaria eradication programmes that 


have failed to develop as speedily as they could. 
\ report of the World Health Organization’s Expert 
Conunittee on Malaria is mainly concerned with the 
for these and 
mcreasing the efficiency of ¢ radication programmes 

The technical, and administrative 
causes of failure are analysed in detail, 
emphasized that success de pends not only on eareful 


eradication has, in been 


HOUGH progress towards world-wide malaria 


general, satisfactory, 


methods of 
* 


reasons failures, with 
operational 


and it is 


planning and meticulous execution of the programme 
but also on the full support of the national authorities 
at every This must be the outset 
by a signed undertaking from the Government. 

The eriteria the Committee's seventh 
report tor and 
starting the 
a fresh eriterion added, namely. surveillance 
should be fully established and The 
measures undertaken should inelude the passive as 
detection of eases, this bemg the 


stage. ensured at 
given in 
discontinuing spraying 
are amplified 
that 
adequi Te. 


operations 


consolidat on phase 


well as the active 
only way to ensure that all areas are reached and that 
observations are continuous. With the view of 
reducing the costs of the consolidation phase without 
sacrificing efficiency, the report recommends that the 
World Health Organization should study the 
countries as 


COSLA 
by heads of expenditure im as many 
possible, and should encourage the detailed analysis 
of costs both by activity and by heads of expenditure 
in selected representative countries 

The report reaffirms that eradication 
considered to have been achieved “‘when an adequate 
not discovered any 
residual endemicity, 
three 


may be 
mechanism has 
transmission or 
careful during consecutive 
vears The criteria of eradication the 
sixth report of the Expert Committee on Malaria are 
re-examined; while the principles remain 
unchanged, the criteria are re-defined and expanded 
in order to cover the needs ot special situations that 
have been met in practice. With the aim of establish- 
ing an officia! register of areas wher eradication has 


surveillance 
evidence of 
despite search, 
yiven in 


basic 


* World Health Organization. Technical Report Series, No. 205 
Expert Committee on Malaria—Eighth Report Pp. 50. 2 
francs: 3e. 6d.: 0.60 dollar. (Geneva: World Health Organization 
London H.M.S.0 1961.) 
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Division included a study of the fossil content, dis 
tribution and physical make-up of Cretaceous rocks, 
the study 
gypsum deposit at Mount Heed 
Hines Cres k sheet was com- 


of iron deposits and examination of a 
‘The reconnaissanc 


soil survey of the 
pleted, as well as an exploratory soil-survey by 


helicopter of some 10 muillion acres mm the north 
western part of the Province, while the Soils Division 
has also co-operated in work on the classification of 
forest sites and the irrigation of Solonetzic soils The 
basic cloud-physics programme, W ith special reference 
to hail. included establishment of an enlarged meso 
barograph network covering 10,000 sq. miles, upper 
wind observations stations at Penhold, Rimbey and 
Rocky Mountain House, and an expanded hailstone 
collection network. Synoptie investigations on hail 
now permit some differentiation of storms as related 
vel convergence and moving 


to certain areas to low-l 


cold-front activity 


OF MALARIA 


been achieved, recommendations are given on thy 
methodology of inspection and certification. 

In countries where the administrative structure 
and the health services are still in the developme ntal 
“pre eradication programme” may be neces 
suitable conditions for the success ot 
eradication An outline of pro 
is suggested that an inter 


Stage, 
sary to create 
malaria such @ 
gramme 8 given, and it 
national team should be provided to advise the 
Government and, if necessary, to carry out the initial 
stages of the 


Health 


prograr ime, 

essential 

must 
outset of 


part of a 
malaria eradication reach all 
levels of the the 
campaign and be continu d throughout the consolida- 


education forms an 
programe ; it 
population from the 
tion and maintenance phases, in order to ensure 
continued co-operation of the public at a time when 
interest in malaria will have want The 
report advocates that pfovision should be made for 


begun to 


a special staff to run health education progranunes 
under the malaria eradication programme, 

The establishment of a standard terminology tor 
considered 
and it 
Organization 


surveillance was 
bv the Committee to be highly desirable, 
recormnmended that the World Health 
set up a drafting Committee to undertake this task. 

The report directs attention to the value of chemo- 
therapy in the attack phase of eradication programmes 
as well as in the later stages. The 4-aminoquinolines 
effective drugs and no significant 


use in evaluation and 


Wabs 


remain the most 
changes are recommended in the regimen for radi al 
of salt medicated with chloroquine 


Research is needed on the improved 


cure The use 
shows promise. 
use of available drugs and to discover compounds 
with an improve d action against rialaria parasites 
It is believed that, in some countries, a reduction 
in the standard dosage of DDT (1 gm./sq. m.) used in 
spraying might be possible, but no such reduction 
should be made until appropriate field trials have 
provided unequivocal evidence that this would not 
jeopardize the success of the eradication programme. 
Finally, the report considers the relation of simian to 
human malaria, particularly the recent experimental 
transmission of malaria from the lower monkeys to 
man. It is concluded that the practical importance 
of a simian reservoir of malaria is likely to be small. 
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A READING MACHINE FOR THE BLIND 
By M. P. BEDDOES, E. BELYEA and Pror. W. C. GIBSON 


Department of Electrical Engineering, Department of Psychology, Kinsmen Laboratory of Neurological 
Research, University of British Columbia, Vancouver 


ki have inve stigated possible methods by which 
& machine can help blind persons to read 
printed page This article deseribes work 


the problems ot recognizing the 
coding the on tp it. and ing hand held 


from. the 


‘lone on alphabet 


+? 
it el 


pick-up probe accurately on the page 

The first notable reading machine was called the 
optophone by its inventor Dr. E. Fournier Albe! 
and in the early venties a speed of 25 words a 
minute was Clamned 

A devoted but small band of people have laboured 
vith it since then with results, quoted recently im the 
Press’, of up to 60 words a munut This is not 
impressive considering the vast amount of experience 
which has been gained over the vears, and it indicates 
t o defects of the optopt One prin ipl one is that 
the code sounds are difficult to learn: the other is 
that the fastest rate is well below that of normal 
speeds 

An American version' of the optophone which 


employs up-to-date engmeering techniques has been 


disappointing also. Tests in progress since 1957 have 
established 


the 


reading rates, when tape recordings at 


code-sounds are pre sented to subjects. of about 


30 words a minute; but when a hand-held pick-up 
probe is used, 8 words a minute seems to be the 
fastest rate for experienced operators The differ 
ere in the rates of the two versions (60 down to 
S words a minute) lie chiefly in the faet that the 
English machine uses a mechanical device scanning 
along the line to be read whereas the American one 


uses a manually held pick-up probe. The latter has 
reliability and 
veruence to the user which are, at pre sent, outweighed 


advantayes as regards cost. con 
bv its poor pertormiuan 

rhe optophone converts material from the page, a 
letter at a time, almost directly into electrical signals 
For this reason it has been called a ‘direct translation 
Our work is with a ‘letter-recognition 
called first identifies 
recognizes ) a letter and then triggers the appropriate 


With this Type of machine there is a 


rehire because it (or 


code sound 
wide choice of audible codes making possible psycho 
logical advantages in learning and increased speed 
Many workers in favoured the 
permits 


recent vears have 


letter recognition because it 


approach? 


Integrator 


Apparatus for investigating propert ] 


multiplier 4 


t letter rec 


the problems of identifving letters and of designing 
a suitable output code to be dealt with independently 
of one another. 


The 


print 


problem of recognizing 
Was investigated 


standard typewritten 
Transparencies were made 
from impressions on ordinary bond paper of upper 
case and lower-case alphabet letters from a portable 
typewriter. These slides were scanned by a fiving spot 
cathode-ray tube (Fig. 1). Sawtooth 
emploved: vertical rate 3.500 
SU Output from a 


SCannINg Wits 
; horizontal 


photo-multiplier 


C.p.s 


rate ¢.p.s. 


was processed by an R-C integrator with a time 
constant of Ll msec. The scanning rates are not 
critical provided that this time constant is short 


compared with the period of the horizontal scanning 
and long compared with that of the 


{ 125 msec, 


vertical scanning ( 0-3 m.see 

The operation of the apparatus is as follows. The 
output voltage, V,. was large when scanning a long 
vertical line of appreciable width; such a line, for 


example, is the principal part of the letter I and is 
known as a ‘riser’. Risers in letters b, d, f. h. ete.. 
were easily spotted from the wave-form of V, 
\ single horizontal line in letters such as n and u, 
etc., gave rise to a small value of V, 

In identifying a letter, the apparatus of Fig. | 
Thay be used. 
wave-form V, was found necessary: (a 

of the height of the 
(results in Table 1 
0-05 in 3 or + 1-7 
necessary); (/) measurement of the 


The following sequence of tests on the 
measurement 
first 


accuracy ot 


per cent 8 


minimum following the above maxi- 
mum; (¢c) @ count of the number of 
maxima (used with letters such asm, 
w. M and W), with the scanning 
raster rotated through right angles: 
(7d) measurement of the maximum; 
(e) measurement of the minimum 
between anv adjacent maxima. An 
alogue and digital techniques are 
both used. and all letters can be 
decoded. The number of tests re- 
quired to identify a letter varies, but 
— the greatest number is four 
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Table 1 
Height iv i-4 1S 16 l 1's 


tter dj cs euw 


la 
Letter 


In order to arrive at the best coding for the alphabet 
letter ce tected by the above procedure, we conducte ad 
experiments with various proposed audible codes ot 

alphabet letter 1s 
sound (as opposed to the 


semi-musical nature 

repre sented bv a singk 

many in Morse Such a sound is the result of com 

bining the components listed below, 
(a) “Pitch four 

doh, rav, fah and sol of the sol-fah 

(sine-wave 


(corresponding to 


frequencies 
notation 
two wave-forms or rectangular 
The above are produced in the ‘principal nots 
Fig. 2 c) ‘Hiss’-—broadband 
generator is filtered through one of 


pobre 
Wave 


rator’ 


from a separate 


three bands in the audio speetrum ad Transient 
with or without a click at the commencement of the 
sound. Sixtv-three distinet sounds can be made. The 


above list re presents the best compromise obtaine dso 


following experiments 


made to determine whether or 


far as judged by the 
Experiments were 
not the components could be perceived either singly 
or in the presence of others \ pair of sounds each 
silence 


1 see. long and separated by 0-1 see was 
a loudspeaker to a 

if the pair was mace 
About two hundred 


were pore serte ad to up 


conveved by subject who Was 


asked to judy up of the same 


sounds or different ones such 
tests, each separated by 3 sec 
to seventy-six subjects at a time. Errors with the 


final code (above 
The choice ot compome nts War made so that clear 
were 


were less than 10) px r cent 


patterns were perceptible when the sounds 
pre sents d rapidly The follow ing word experime nts 
that such is the case 

letter words were chosen. 
, and they were presented in 
six random sequences to seven blind persons. Ages 
was 33. The 


LO-sec 


indicate 
Eleven three 
coded to O-7 see 


h Wiis 


varied from 15 to 52 


code version ot the word Wais followed by a 
spoken word, and, 

Words were 
first sequence, 


years; average age 
silenee; this was followed by the 
finally, by the 
always preset nted in this order. 
heard for the first time. 


code-version again 
the 
words were but nothing was 
required from the subjects In the second se quence 
subjects were asks dto write 


and those following. the 
in Braille the appropriate word in the 
Their contirmed or corrected by the 
subsequent 
Table 2: 
ful sentences made 


pause. 


‘guess’ Was 


voice-cocdt evele Results are piven in 


ling meaning 


no difficulty was found in deco 
words. 


of strings of these 


N 1948, one of us (.J. H.S.) undertook an investiga 

tion of sub-surface temperatures in drill-holes in 
Navy Petroleum Reserve No. 4 as a part of a study 
\laska Karly 
measurements were made with copper-coil resistance 
thermometers. Beginning in 1949, however, thermis 
tors were used as the temperature-sensing element 
beeause of their high thermal sensitivity. These 
were mounted in a multiconductor cable employing 


of permafrost problems arctic 
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THERMAL SHOCK AND ITS EFFECT ON THERMISTOR DRIFT 


By J. H. SWARTZ and R. RASPET 
U.S. Geological Survey, Washington, D.C 


BDK FQ LP i 


\ LZ AMN KY HITW 
Further word experiments using the same material 
with with thirty-seven 
sighted university psychology. 
Results are not as good as those 
ef. Table 2 with Table 3). but ar 
Poor motivation probably accounts 


additions were made 
undergraduates in 
for the blind group 


still considered to 


be acce ptable 


for the slower learning-rat« 


ral 
sequer 4 4 ‘ 


ted with a hand-held 
print 


has been construe 


\ ruachine 
probe tor re wling a type ot 


igre d to investi- 


very special 
machine is 


ot placir the probe 


printed Braille: 


gate the problem accurately on 


the page \ feature is its simplicity Six minnature 
photocells are used to read from the Braille character ; 
three cells are used to identify position; eighteen 


sistors and nine relays are requir d for reading 


only transistors are required to provide 
If printed Braille could be made 
would very 


blind 


; 
the coded output 
such a machine provide a 


pop ilar. 
the prints rs’ 


‘ conomical nk be Weer thie 
art 
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Council of Canada (Ottawa) for financial support of 
part of the work 
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@ circuit designed to permit the use of a minimurn 
number of conductors for a given number of thermis 


tors and to allow a correction for temperature 
distribution along the wires In construction the 
cable jacket was slit to yp rnut the imsertion of the 


thermistors in the appropriate conductors. Originally 
the slits were closed by wrappings of pressure-sealing 
vinylite tape Later the 


special uleanizing technique 


cable slits were sealed by 


waz ¥ 
A 
1 
ew 
3 
| 
23 
; eh: 
hes 
Re 
i 


Sib 
wont 
i al ! 
I Change in re ul 0° C. with time after vulcaniza 
for 56 thermistors cabl 
thermist ble t 1 tor 
hal t tor hange) 
0 
} 
i snizatior i 
inge in t if ! erature drift wit tir tl 
an of tt vt ! s in cabl 10 d 200 
it was soon found that thermustor ealibrations 


ere disturbed by the vulcanization process. It was 


thought that this might be due to either of two 
factors: (1) chemical effects caused by free sulphur 
luring vuleanization; (2 thermal shock caused by 


the heat of vulcanization. Experiments with litharg: 


rubber. furnished through the kindness of the Rubber 


seetion of the National Bureau of Standards, to 
eliminate most of the free sulphur during vuleaniza 

on. showed no apparent reduetion of the effect 
Nor us the effect either eliminated or reduced when 


largely, 


cable wae employed. 
that the effeet 
f not entirely, to the rmal shock 


lo test this hypothe sis 12 thermistors were place a 


‘ plasti insulated 


4 ipported the idea was due 
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three and four-weekly 


intervals over a m riod of 961 davs 


at tTwo-, 


2-06 vears with a later follow ip 
; check at 1,475 days (4°04 vears 
This work has indicated certain 


vene ralizations to hold for the therr 
istors investigated 
No. 1 
Phes« 


availablk 


mostly type 174 


mostly aco 


material composition, 


were 


shaped) 


rrhere ially composed 
of manganese and mickel oxides 


disk-shaped, 


in diameter and 0-04 in 


approximately on 


thick, 


with 


0 axial leads attached by silver-euteeti« 

older to ceramu silver buttor 
ag attached to the face of the disk; at 
nit i room temperatures its resistane Is 
approximately 1.000 ohms and its 

rate of change ot resistance with teniperatur 


approximately 4-4 per cent per dey. ( 


(1) Of 70 thermistors heated to vuleanization 
temperatures the ealibrations of all but one we 
offset in the heating direction, that is, after vuleaniza 


ten 
vulcanization so 


tion their resistance at a given 
found to be lower than befor 
thev registered too high an 


For 55 of the 


perature Was 
that 
apparent temperature 


56 thermustors in the two vulean 


cables, for example, there was a decrease in re nee 
vuleanization of 18-45 ohme 
in the apparent temperature of the ice 
of O-11-0-28° C. with an average of 0-20° C 
sured by the The 
“nistor, No. 3.800, showed an increase in resistances 


sulting im ay 


bat! 


after 


two cables one aberrant 


ifter vuleanization of 1-9 ohms corresponding to a 


decrease of 0-O1° C. in the apparent temperature 


of the ree-bath 
heated thermis 


1), returning 


initial offset, all the 
tors began to increase mm res 
exponentially towards their pre-vulcanization resist- 
However, instead of approaching this value 
reached 


Following the 
instance 


ance 
asymptotically, as had been expected, they 
this value after approximately [20 days, crosse Lover 
but at a 


thes 


it. and continued to increase in resistance, 
After four 
ware but at 
apparently nearly uniform mean rate of approxin 
ately 6 ohms per annum, equivalent to a decrease in 
the apparent temperature of the ice-bath of approxim 


gradually diminishing rate. years 


still continuing to change, a slow and 


ately 0-036° C. per annum (Fig. 2). The aberrant 
thermistor, No. 3.800, after the initial abnormal 
offset has shown a normally mereasing resistance 


(decreasing apparent temperature) and has in fact 
closely paralleled the drift of the normal thermistors 


n a clean mould and raised to vuleanizing tempera as seen in Fig. 3. 
ture 120-130) ¢ for | hr All 
twelve showed the same typical oon 
calibration disturbance as those _ 
ilecanized in a cable 0-10 
Since that time some SO therm 3 
istors have been investigated for 
the eflects of thermal shock, and 
theur subsequent calibration drift 
has been studied by recalibrations = 0-200 
at approximately regular inters als 3” 
in either a high-precision tempera- = 0-300 
ture controlled bath or in an 
ice-bath In particular, the re- 0-400 
~100 O 1.500 
aistances of 56 thermistors in two 
Time since vulcanization (days) 
vuleanized cables have been re- 
checked in carefully — pre pared Fig. 3. Change of the apparent temperature of the ice-bath with time after 
> : < vulcanization (at 120 130° C.) as measured by the mean of 56 thermistors 
ce-baths, first at weekly, later in cables 199 and 200 (QO), and by thermistor No. 3800 ( x) 


4 
b 
ap 
‘ 
Ge 
= 
| 
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ry 
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“4 
x 0 l 2 3 4 6 7 1,000 
Time in days since cooling t 78°6° ¢ 
Fig. 4. Change with time in the mean resistane 
thermistors which were ed 786° att 
ffset at 766 days was caused by a measurement 
ite 715 days following a long period at temper 
than 0 ¢ Note that the vertical scale in this fig 
that of Fig. 1 
2) Because heat shock offset the calibration in th 
hot’ direction it was thought that cold-shock might 


‘cold 


resistance. 


produce an offset in the direction, that is 
the direction of imereased Accordingly 
12 thermistors were wrapped in paper and placed 
next to a block of drv ice ( 78°6° C.) for 15 min., 
then unwrapped and placed in contact with the dry 
for Lhr. They were then allowed to return slowly 
the temperature of the and recalibrated 
was were found to have been 
ottset to when rechecked in 
the bath was, however, much more 
severe than 


ice 
to 
As anticipated, all 
higher resistance 

The effect 
in the case of the heated thermistors, 
the mean resistance of the 12 cooled thermistors at 
0 C. having increased 5,754 ohms (Fig. 4). Of the 
12 thermistors tested two were not greatly affected. 
The remaining 10, however, were seriously disturbed, 
thermistor, No. 3,538, having its resistance in- 
creased nearly 500 per The corresponding 
offsets in the apparent temperature of the ice-bath 


a 


ore 


cent. 


ranged from 0-10° to 29-73° C., with a mean 
offset for all 12 thermistors of 18-91° C. This may 
be compared with a mean offset of only 0-20° C 


12 heated thermistors and for the 56 
in cables 199 and 200 
Following this initial ‘cold-shock’ offset the resist- 
the ‘frozen’ thermistors did not, however, 
return towards their pre-shock values. Instead they 
too continued to increase exponentially at a gradually 
however, exceeded that of 
heat-shocked thermistors 


both for the 
thermistors vuleanized 


ances 


whi h. 


the 


diminishing rate 
either the normal or 


as seen in Fig. 4. It may also be noted that the 
frozen’ thermuistors tended to beeome somewhat 
erratic, so that it was difficult at times to obtain 


a satisfactory bridge balance. 

Because of the greatly increased resistance, as we 
as the erratic character. of 
was thought possible that the rather rapid chilling 


some of the readings it 


might have caused actual physical damage to the 
frozen’ thermistors. A careful examination of all 
12 thermistors was made under a microscope at 
magnifications up to 100. Three of the twelve 


showed very fine, hair-line cracks in the side of the 
disk extending for short distances more or 
parallel to the faces of the disk. These three were the 
most seriously disturbed of the 12, and thermistor 
No. 3,858, the most seriously disturbed of the three, 
was also the one with the most pronounced crack 


less 


URE 
The remaining 9 thermistors showed no evidence o 
any physical damage. This not, of 
preclude the possibility of internal strains or lattice 
dislocations externally 

(3) The thermistor drift after the initial thermal! 
shock offset, in all 80 thermistors investigated, was 


877 


does course 


not visible. 


in resistance with time, although 


always an Increase 
at a gradually diminishing rate of change, 
t} ‘ the rmal shoe k was due to heat or cold.and whethe I 
the initial shock-offset was plus or minus 

(4) Evidence from arctic measurements had indi 
eated that thernu permanently installed at 
points of constant temperature had a much smalle: 
calibration drift than those « xposed to variabl 
temperatures Accordingly a thermistor, No. 3,538. 
which had been subjected to thermal 
than usual, was placed in an ice-bath and kept con 
tinuously at © for 2-6 years During the 269 days 
prior to this it had been vulcanized at 125° C., cali 
brated three times in a hypsometer at 100° C., and 
used for temperature measurements in a drill hole at 
95° C. It would therefore have been expected to be 
more disturbed than the usual thermistor and subject 
to a faster rate of drift 
(Fig. 5), its drift at a constant te mperature of 0° C 
was only 0-4 that of the normal vulcanized thermistor 
exposed to a variable temperature. 

That this was not due to a naturally low drift-rat: 
by the bath determinations at 

$7 and 5 days in Fig. 5. The last previous heat 
shock was at 242 days. Despite recovery periods, 
therefore, of 195 and 237 days respectively, these 
readings show a rate of change slightly greater than 
the mean after that reeovery time for the 56 thermis- 
tors in cables 199 and 200 

(5) Because of the characteristic drift of the 
thermistors investigated it was found possible to use 
the drift curve to make corrections to an accuracy 
of the order of one or tywo hundredths of a degres 
over 2-6-year period within which the 
calibration changed as much as 0-6° C. 

In the light of these facts, it is evident that thernmus 
tors should be protected from large and sudden 
changes in temperature, whether hot or cold. Serious 
cold-shock especially to avoided. Room 
temperature vulcanization is possible with special 
rubber compounds and accelerators, as well as with 


whethe: 


more shocks 


Despite these facts, as seen 


Is shown two Wwe 


Celsius a 


be 


Is 


certain plastics. Pressure-sealing tapes may be used 
where they give adequate protection against leakage 
or the entry of water into the cable 

Calibrations should be made at the approximate 


temperature to be measured and should be restricted 


0-20 
=> 
0 
= e 
we e e ent tem peratures 
1 0 1 2 3 4 500 6 7 8 ’ 
rime in days since last thermal shock 
Fig. 5. Changes in the apparent temperature of the ice-bath 
with time (after hypsometer test at 100° C.) a8 measured by 
thermistor Ne $538 ept continuously at 0° C.,, mopared 
with those measured t } thermistors vulcanized in cables 199 


and 200 and stored at ambient temperatures between ice-point 


asurements 


1,00 


7 
: 
‘ 
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being measured for the entire measurement period, 


to as narrow a range on either side of that value as is 
especially during long-contimur ds measurement 


feasibl 
CThermistors which have been subjected to thermal — series, in order to reduce thermistor drift to a mini 
shock should be allowed a sufficient subse que nt rest rratitn With these precautions drift can be reduc ed 
period to allow their return to a normal drift-rate to verv small values. These values may often be 
still further reduced by properly applied corrections. 


hey should be recalibrated just prior to, or just after 


subsequent measurements, or both, depending on Publication of this investigation is authorized by 


the precision desired and the length of the measure the Director of the U.S. Geological Survey 
ment period involved If possible the thermistors 57 
ed should be ke pt continuously at the te mperature Pa; ‘ M711 (1958 . 


TWILIGHT AND THE ‘CREP’ UNIT 
By Dr. ERIK TETENS NIELSEN 


Entomological Research Center, Florida State Board of Health, Vero Beach, Florida, and Zoophysiological 
Laboratory of the University of Copenhagen 


verv long time many kinds of animals hav disappears ; 3) the anticrepuse ular arch passes 
been known to be most active around sunset \ yenith (this is the borderline between the reddish 
relationship between the changing hbght mmtensityv and tinged and the ashy or deep blie part of the sky 
activit is now usual presumed and it has been 4) the centre of the Sunits about 6 below the horizou 
hown! that the duration of the swarming of mos The last point permits an uneg iivoecal definition of the 
quitoes depends on the duration of twilight end of twilight: it is the moment when the Sun's 
Civil twilight is the period from sunset to the tin altitude os 6 OO 
vhen darkness con }™ Is int ispend labour in th The definition of the beginning of twilight ce pr rds 
open al Similarly. the beginning of dawn in the on the various definitions of sunset In most of the 
morning is the moment when The light becomes tables now in use? * sunset is defined as the moment 
ifficient for the restunption {f normal human when the uppermost part of the Sun appears to corm 
Due to the refraction of the 


tivity. In this article the diseussion will be confined cide with the horizon 


to conditions at sunset with the tacit understanding atmosphere the Sun will at that moment be about 

that corresponding conditions prevail at sunrise 34’ below the horizon, and as the half diameter of 
the disk of the Sun is about 16’, the Sun’s altitude at 


Even if the end of civil twilight is rather loosely 
defined it has long been known? that several natural 
phenomena occur at the verv end of man’s day: (1) 
stars and planets of the first magnitude are just 
becoming visible 2) the purple ligt t above the sunset a couple of minutes in variance with the 

to be expected from astronomical tables. The dura 


the moment of sunset is actually about 50 The 
refraction changes with the atmospheri conditions. 
and the sunset may be observed to occur one or even 
moment 


. tion of civil twilight given in such tables is the number 
of minutes required for the position of the Sun to 
change from 50’ to 6 OO The duration v aries 

according to geographical latitude and season from 
21 min. to several hours. 

The effect of twilight on the habits of animals 1s 

caused by the change in illumination. The unit ot 

, illumination is the lux. It is convenient, and, accord 

ing to Weber-Fechner’s law, also the most correct, to 

operate with the logarithms of lux. The illumination 

is best measured as the diffuse light from the sky 

incidental to a horizontal plan If the sky is clear 

.~ the illumination depends almost ¢ xelusively on the 
altitude of the Sun. At sunset it is thus 2-60 log lux 
(400 lux). and at the end of twilight it is 0-55 log lux 


(3-5 lux Biological phenomena depending on the 
illumination should therefore be related to the Sun’s 
altitude rather than to the hour angle Instead of 


using hours and minutes to describe the time-sequence 

: of such habits of animals it is more convenient and 

. logical to use a time unit based on the duration of 
twilight, especially when observations made at 

different latitudes and in different seasons have to be 

rae compared. In work now in progress on the com- 
7 parative ethology of swarming of mosquitoes it has 
been found very useful to transform all time indica- 
tions into such twilight values, called ‘crep’ (from 
crepusculum). One crep 1s defined as the number of 
minutes which, under the given conditions, correspond 
to the duration of twilight. Hours and minutes are 
changed to crep values by means of the expression: 


-10 +10 +20 +30 
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time of day —time of sunset 
duration of twilight 
and correspondingly, 
time of sunrise — time of day 


duration of twilight 


If sunset is at IS h. OO’. and the twilight lasts 30 
min., the hour 19 h. 00° will be 2-00 crep, and 
17 h. 15’ well be 1:50 erep. The values of crep are 


positive when thev refer to the period cluring which 
the Sun is below the horizon, negative for periods after 


sunrise to before sunset. Sunrise and sunset have the 
erep value 0, while the end of tw ilight in the evening 
and the beginning of dawn have the values 1-00 
crep 


When the a certain illumination corre 
-ponds to any given value 
Kimball*, Provost® and my 
Florida, and Denmark, 
values has been prepared; it will be published later’, 


skv is clear 
sing the data of 


i table of corre sponding 


oft erep 


Own tTheasuren from 


and is represented here as Fig. 1 
White clouds retleeting sunlight 
than those of the 
found when the 
Especially after sunset the differences art 
with the rapid change of 
field 


illumination 


higthe r 


lower 


table 
isn covert d by dark 


rive 
ihurmunations and 
values mav be sky 
clouds 
usually small compared 
mvestivation mm 


(2-60 


ilhumination During a recent 


Denmark the sunset log lux 


occurred at the calculated minute on 21 out of 49 
evenings: on 22 evenings this illumination occurred 


at an average of mun.) before sunset 
On 6 evenings it dark so quickly that the 
illumination was reduced to 2-60 log lux at 0-84 


crep before sunset 


crop 34-6 


became 
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S70 
Fig. | shows that at least the middle part of the 
curve approximates a symmetrical S-shape with the 
1-00 ere p Wi 
‘ nad ortw ilight 


have thus one more 
it is the 


aecelerat ing 


turning port at 
characteristic of the 
when the 
rate of chang 
\t places where animals are re 


moment 
from an 
rate 

ting the 


hangs 


to a cdecel rating 


Is often lower than in th Open however, there Is 


usually a simple relationship between the illumination 


at such places and that measured in the open. 

The calibration of light-meters often meets with 
diffieulty because the lux is not defined purely as a 
physical unit It is based on th urve of photonic 
relative luminous efficiency’, which is an expression 


for the relative sensitivity of the human eye to light 
of different lengths \ 
by means of a standard light source 


light-meter calibrated 
used 


in the field by means of special filters It is @asiet 


wave 
can only be 


to calibrate the instrument by measuring the ilhuamina 


tion in arbitrary units on a few clear evenings, and 


by means of the crep/(log lux) function to find the 
relationship between the arbitrary units and = the 
illumination 
Nielsen, E. 7 and Nielsen, A. T., Eeology, 34, 14 1953) 
Kimball, H. H., Monthly Weather Rev ther 1916, G14 
Smithsonian Meteorological Tables, sixth edit., Smithsonian Mis 
Coll., 114 (19 
The {inert i Vaut 1 Na 
Obs t mttor 
Th {/mana U.S Naval Observator Washingtor 
H.M.S.0., Londo 
Provost, Maurice munication 
Niel I i i Swarming of Danish Mosquitoes 
I Medd. Copenhagen, in the pres 
Vocabulat International de Uéclairag Commission international: 
le I ge. | il, Paris 


FOOD SELECTION BY SILKWORM LARVA, BOMBYX MORI 


Citral, Linaly! Acetate, Linalol, and 
Terpiny! Acetate as Attractants of 
)' has reported on the mechanism 


Larve 
NE of us 
() of food and 
ponte dout with regard to a prin iple of food selection 
that silkworms are attracted by three 
mulberry leaves, namely, 
swallowing factor. The 
larve to the food and the biting factor raises the action 


selection of silkworm larvae, has 


stimulants im 
attractant. biting factor and 
attractant 


only induces the 


ot biting and the third, swallowing factor, helps the 
larves to swallow the food continuously. Agar jelly 
containing these three stimulants is eaten by the 


as from the mulberry itself 

Chis communication is concerned with the attra 
and the 
existence of citral, linalyl acetate, linalol, and terpiny1 


larva: 


tiveness of some for silkworms 


terpenes 
acetate in mulberry leaves 
As already described’, 

of methanol-soluble 
leaves attracts silkworms. 
of active earbon is added to this ether fraction the 
obtained as a result of 
This vellowish 
Table 1 


which is 


ether-soluble fraction 
fresh mulberry 
When a small amount 


the 


matter trom 


vellowish ether solution is 
the absorption of green substances 
solution powerfully attracts the larve 

Che neutral fraction of the ether solution, 
fractionated by washing with a | per cent solution of 
sulphurie acid and a 2 per cent solution of sodium 


carbonate in this order, and the steam distillate 


of this neutral fraction are also poworful attractants 


(Tables 2 and 3). The yield of an active fraction in 
this distillate is about 0-2 
The ultra-violet absorption curve of this distillate 
re sermbles that ot te rpene al ohols, and the infra red 
that of 
further by gus 
the citral, 
linalol and terpinyl acetate in this 
attractive the 

citral, terpiny! acetate and some 

Fable 3 

Six small circles alony the cir 
tilter 


ym. per 4 kym. fresh leaves 


absorption spectra also closely resembles 


terpinyl acetate, and detection 


chromatography suyvests existence of 
acetate. 


I he 


chemi als, 


linalyvl 


fraction force was tested on 
ire 
Lerpone alcohols 
unference of a round 
paper are drawn in equal intervals and the paper 
is set ina shale (diameter: &-5 em Samples absorbed 


follows. A 


solution of the samples is 


on cellulose powders are 
certain the 
absorb ad on O25 yin. ce Ihulose po vader. and solvent is 
evaporated in the air, and then water is sprayed on it: 
on the other hand, the same amount of cellulose pow 


prepared as 
amount of 


ders containing a small amount of water is prepared 
as control. These cellulose powders are divided into 
three portions re spectively and put om six circles 
reciprocally. When the the difference of 
activities between A and #B is taken in a set, the 
powders are put on in the order A, B, control, A, B. 
and control. Thirt \ hatched larvee are placed on the 
centre of the filter paper. 


test on 


After leaving the set at 
24° C. for a certain time, the number of larvae gathered 
on each powder and wandering on the intermediate 
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‘ 
Tabhe NUMBER OF HATCHRD SILKWORMS ON THI 
CELLULOSE POWDEE 

ample sprayed on cellulose powder rrespond to that 
in 2 gu {f powdered mulberry leaves 
min min. 120 min 
Ether solution 1S 23 
Hexenol 
Control 0 
Intermediate spa 7 0 
Fable 
On 
Neutral fractlor 
Acidic traction = 
Intermediate spa 
Total 0 ) 
I mul 
Steam d Ha 
! tillable fr i 7 l 
inte liate 4 
Total 0 
Table 4 
Con ibstrate l 3 5 
substrate 
Lert yl acetate * 10 614 9 318 13 61110 812 1610 4 
Linaly! acetate * 19 7 425 141718 11711 219 3 8 
Linalol*® 14 413211 21720 0102 621 8 1 
(itral® 7 319 6 61318 4 61311101 
lerpineol 2 15 13 
‘ 0 12 18 
Geranyl acetate 3 15 12 
tronellal 017 13 
lHiexenol* 11 21712 31513 41311 217 6 8 16 
‘ entration | means that 1 c.c. of 10 mgm. per cent ethereal solution 


absorbed by O25 gm. cellulose powder and the 
portions as described above, 1/2 means 
f the solution and so on. S, C and J mean sample, control 
snd intermediate spa espectively. Numbers the larve are 
ounted after 1 hr. at 24° ¢ Substances marked with an asterisk are 
those presumed to exist in mulberry leaves by gas-chromatographic 
others do not exist in the leaves 


substances’ Was 
powder was divided into three 


hniques ; 


space are counted. The results of the test are given 
in Tables 1—4. 

Thus, from these experiments, linalyl 
acetate, and linalol, which are exist in 
mulberry leaves, are very attractive to silkworm 
larve, and terpinyl acetate and hexenol*® are less 
attractive. Other terpenes shown in Table 4 which 
have not been detected in mulberry leaves do not 
attract. These terpenes attract silkworm larve but 
do not stimulate biting. 

We wish to thank Dr. Teruhiko Hosoi for his 
advice and Dr. H. Okamura of the Eikodo Co., and 
Dr. M. Ono of the Institute of Chemistry, Kyoto 
University, for the chemically pure perfumes and 
3-y-hexenol, respectively. 


citral, 
seen to 


Yasus1 HAMAMURA 
KEN-1cH1 NArro 


Hamamura, Y., Nature, 183, 1746 (1959). 
Watanabe, T., Nature, 182, 325 (1958) 


4-Sitosterol as one of the Biting Factors 


Dry powdered mulberry leaves were extracted 
with ether and the oxtract was fractionated as 
in Scheme I. 

E, markedly attracts and stimulates the biting 
action of silkworm larva as described'; FB, and EF, 
are also positive in both respects. Crude crystal 
(C) from #, strongly stimulates biting but is not an 
attractant. On the contrary, filtrate (F) scarcely 
stimulates biting but is a strong attractant (Table 1). 
Therefore, it is possible to distinguish the biting factor 
from the attractant in the mechanism of food selection 
by silkworms. 
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Scheme 1 
Dry powdered mulberry leaves 
extracted with 


ether 


Residue Extract (green) 
aceton 


Residu Yellowish green fraction 
passed first (EF, 
v per cent acetone 
ndensed to syrup and 
dried up on silica gel 
hen extracted with 
Solution (S,) Residue (/ and then extract wit! 
petroleum ether 
Absorbed (EF, } 
iried up and extract 
with hot ethanol 
Crud Filtrate (F) 


The crude crystal (C) KE, shows a strong 
Liebermann’s sterol reaction. ‘Thus the active prin- 
ciple to stimulate the biting action seems to be a 
sterol-like substance. Two of us (Y. H. and K. N.)? 
solated $-sitosterol in a chemically pure state from 
mulberry leaves. As Table 2 shows, §-sitosterol 
showed strong activity on the biting test on agar 
thread which was softened with 
water and sprayed with am ethereal solution of 
$-sitosterol. Other sterols. cholesterol and ergosterol, 
gave little activities on this test (Table 2). 

Hobson reported’ that a fat-soluble accessory growth 
factor required by all insects is cholesterol ; Fraenkel 
and Blewett have stated that sitosterol is utilized in 
place of cholesterol by phytophagous insects. But 
we have found that $-sitosterol is required as a biting 
factor in the mechanism of their food selection, 
since 3-sitosterol, not only on agar thread but also on 
vilass, stimulates biting. and although cholesterol and 
ergosterol probably have higher nutrition value than 
8-sitosterol, they give lower activities on the tests of 
both biting and swallowing as shown in 
Tables 2 and 3. 

In Table 3, a set of test dishes requires a much larger 
amount of 6-sitosterol (20 mgm.) in comparison with 
the sterol content in mulberry leaves (about 0-2 per 


trom 


a small amount ot 


actions 


Table 1 
Test of attraction 
No. of larve gathered 
on, Total larvw, 30 Test of biting action 
I Il Ill j 


IV 
oR + + + + 
RK, os + + + + + 
F =5 
Control 0 0 12 0 
Intermediate 2 2 14 2 
Total 30 30 30 30 


Test of attraction was done by the method described in the pre 
ceding communication. In the test of biting action, + + + + + 
denotes that all larve bite the agar thread and denotes 
none of larve® does. 


Table 2 
Test of biting action 
B-Sitosterol (conc.) + + 
&-Sitosterol (dil.) + 4 
Cholesterol (conc.) 
Ergosterol (conc.) + 4 
Control 
Table 3 
Test of swallowing 
(number of faeces) 
Basal diet (B.d.) only 26 
B.d. + leaf powder (0:3 gm.) 262 
B.d, + 8-sitosterol (20 mgm.) 223 
+ 8-sitosterol (4 mgm.) 116 
B.d. + 8-sitosterol (20 mgm.) (RF, absent) 47 
B.d. + cholesterol (20 mgm.) 16 
B.d. + ergosterol (20 mgm.) 44 
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ent Doubts may be expressed concerning the 
relation between the concentration and the activity 
unless it is supposed that there is an accumulation of 


has 


4-sitosterol on the surface of mulberry leaves. It 
been proved that when the leaves are wiped with an 
ibsorbent cotton containing a small amount of ether, 
and as a matter 


for Lieber- 


the cotton strongly stimulates biting, 
of course indicates a positive reaction 
sterol test. 
hatched larva 
made using pure & sitosterol in place of the crude one 
or by the modified method already described!. 
One following: 3 2 per 
containing | per cent 
m. cellulose powder and 0-3 am. of R, which seems 
to have a swallowing factor (diameter of a Petri dish: 
Ten newly hatched larva 
for IS hr. at 24° C. and the feces were 
(Table 3 
From Table 2 it 
the biting factor and some sterols may be an accessory 


The swallowing test by newly was 


basal diet consists of the 


cont agar solution SUCTOSO, 


4-5 em.) were put on an 
agar diet 
eounted 


is concluded that %-sitosterol is 


CYCLICAL FEEDING-ACTIVITY 
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From Table 3 it is clear that the 
illowing factor together 
with the biting factor, ~ | sitosterol, for their complete 


im mulberry Os, 


larvie require an unknown sw: 
food taking, and the amo int of food oatenm 18s con 
trolled by the concentration of $-sitosterol. 

Further the 
another water-soluble biting factor in the S, fraction 

We wish to express our thanks to Dr. T. Hosoi for 
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from the Ministry 


suggested exXistence ol 
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IN COLONIZED MOSQUITOES 


By Dra J. D. GILLETT 


East African Virus Research Institute, Entebbe, Uganda 


AXTENSIVE field-studies on African mosquitoes 
kK made over the past 18 years by Haddow and 
have demonstrated the cyclical nature of 
These investigations show that a 
exhibits a 


others! 
biting activity. 
usually characteristic 
pattern, although this is not always constant through- 
out its range; they do not, however, show to what 


biting 


species 


extent such patterns are a direct response to environ- 
mental stimuli, or to what extent they represent an 
expression of inborn rhythms. Such work has been 
based on the catching, and removal from the popula- 
tion, of female mosquitoes that alight on the bait. 
the mosquitoes so removed in unit time being sorted 
and counted at leisure. Clearly sucha method depends 
on the presence of what, for practical purposes, can 
be regarded as an infinite population of mosquitoes, 
and this automatically precludes its use if biting 
activity is to be studied under controlled laboratory 
conditions. Yet it is precisely this approach that is 
now urgently needed*. The problem can, however, be 
studied in the laboratory if, instead of counting the 
number of mosquitoes that alight on the bait, we 
measure the amount of food they remove from it. 
The present article an experiment to 
test this method, using sugar solution as a source 
of food. 

An apparatus has been devised which provides a 
continuous supply of food from a graduated tube 
The apparatus was developed independently from, 
and it differs in principle from, the feeding apparatus 
deseribed by Rodhain et al.*, which allowed tsetse 
flies, Glossina, to suck blood through a mouse- or 
rat-skin membrane. They used an open graduated 
pipette in order to record the hydrostatic pressure of 
the blood, but mentioned that this would also allow 
measurement of the amount of blood ingested by each 
fly. The principle of the prosent apparatus is to 
record the amount of fluid removed from the bait in 
a given period of time as a measure of feeding activity. 
To do this it was essential that the apparatus be 
capable of feeding a large number of insects over a 


describes 


continuous period of several days. Changes in attrac- 
tiveness were reduced by the use of perforated poly 
ethylene or of fine-mesh metal gauze in place of 
animal skin rhe alternative choice of metal gauze 
as a feeding surface was partly influenced by the 
description of an ingenious feeding device given by 
Dr. P. A. Woke at the eleventh International 
Congress of Entomology held in Vienna during 
August 1960. 


Fig. 1. 
from the bait as a measure of cyclical activity in fluid-feeding 
insecta 


Apparatus for recording the amount of fluid removed 
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HOURS 
Sugar he mosq f fluid each 4 hr. through g plus evay t 
thin | sch 4 br. through evaporation o1 seri Light switch 106-IsT Rast African 
Tir h day 

The apparatus Fig. 1) as used here consists of a These were Aedes Stegomuyia aegypti l from 


feeding-tube, A, 


sh, 


wick closed at the lower end by a 


-5-mm non-corrosive, non-absorbent per 
above by «a tapering 
to & narrow, transparent measuring 
tube, C, graduated in mm. (7-0-mm. internal diameter 
and 300 mm. in length rhese three parts are joined 
together by two pieces of flexible and f), 
the latter being long enough to allow 
flexure through 90 The 
upper end of the measuring tube is attached to a 
short piece of flexible tubing, 9. which ean be closed 
by means of a screw-clip, D 


forated cap, and connected 


middle-piece, B, 


tubing (¢ 
about 60 mm 
occlusion 


without open 


lo prepare the apparatus for use, screw-clip D is 
left open, and the whole apparatus is bent at f to 
form a U-tube. Feeding-fluid is introduced, until the 
vhole apparatus is nearly full. The two limbs of the 
U-tube are then adjusted until the fluid reaches the 
perforated end of the feeding-tube im one limb, and 
nearly to the top ot the measuring-tube in the other 
Screw clip DD) ia then closed and the apparatus is 
with the 
It is placed on the 


vertical 
lower end 


straightened out to a 


feeding-tube at the 


position, 


rauze a cage contaminy the mosquitoes, the 


rforated end of the 


top aot 
feeding-tube being in direct 
contact with the gauze top of the cage 

Fluid will be lost from the apparatus by two means 
and Allowance for 
the amount of fluid lost through evaporation can be 


evaporation mosquito feeding 


made by using a duplicate apparatus over an empty 
cage as a control; the difference in loss of feeding 
fluid in the two tubes can then be taken as a measure 
With the dimen 
ab drop of 05 mm. on the seale 
records a4 19-24 10-* litre (19°24 ul 

For practical purposes this can be taken as roughly 


rhe 


Vary according to species 


of feeding activity in a given time. 
given above, 
volume of 
meals*, 


equivalent to five fornale-mosquito 


estimate would, of course, 
and strain used and will probably be different if both 
exes were feeding on the fluid. 
Two series of observations were run concurrently 

a control series using the apparatus with 10 per cent 
w/v sugar solution (5 per cent glucose, 5 per cent 
sucrose) over an empty cage, and a test series using 
over a cage oft 


a similar arrangement mosquitoes 


Llobi, Nigeria, and had been colonized in Entebbe 
for two vears. Until the day before the experiment 
was started, the mosquitoes had had access to raisins 
(continuously) and to blood (infant mice for I hi 
Throughout the experiment 
The « xperiment was carried out 


a day) an egy-laving 
funnel was present 
under controlled conditions of temperature (28° C.) 
70 per cont re lative h umidity with an 
light each 24 hr 


for 3 consecutive 


and humudity 
artificial regimen of 12 hr 
Observations were made every 4 In 


light 
days and nights 


Table 1 FREDING-CYCLE IN THE MOsQviTo A. aegypti UNDER CON 
MTIONS OF 12 HR. LICHT BACH 24 HR., EXPRESSED AS THE AMOUNT 
oF FLUID REMOVED FROM THE Batt 4 HI 


vat 
E.A.S.7 Pest hyd 
‘ 
‘ 
‘ 
‘ 
’ ‘ 
yin 
11.60 ooo 
20-0 ‘ 10 
1000 
13-0 t ‘ 
1404 
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oom 
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The results are shown in Table 1 
The difference between the two series 
marked : in the control the 
of fluid is almost steady 6 mm. each 4 hr., 
test series the rate fluctuates, showing two peaks in 
each light-‘stretch’, one in the first 4 hr. light-‘period’, 
another in the last (the terms ‘stretch’ and ‘period 
have been defined previously for use in this sort of 


we rk’ 


Fig. 2 


very 


and in 


is 
of 
in the 


whereas rate loss 


at 


. and are used im the same Sense here). 

During the final 12 hr. light stretch, observations 
were made hourly. in order to obtain a preliminary 
analysis of the two peaks. The results for this single 
2-hr. stretch indicate that the two peaks are different 


in form that in the first 4-hr. light period being 
confined to the single hour following onset of light. 
that in the last 4-hr. light period being less concen 


trated 

It is not claimed that the feeding-cycle obtained in 
thie present experiment represents the definitive evele 
for the for the This 
particular cage of mosquitoes had previously been 
supplied with a blood-meal at a set time each day. 
ind an wequired hlood-feeding rhythm may have 
influenced the sugar-feeding rhythm Moreover, it 
is not known whether both sexes contributed equally 
The 


results do, however, indicate that, with this apparatus 


species, or even strain used. 


to the two diurnal peaks of feeding activity 


as a tool, or with other similar apparatus employing 
the sarne prim iple, the wav is now open fora detailed 
study of feeding-eveles along the lines already used 
the It 


is planned to sugar 


im stucly oft mosquito OVIpOsit ion evcles* 
the first 
solution or fruit juice, using male and fernale mosqui 


toes hoth separately and together, and later with 


Use apparatus with 


NAT 


URE 


vertebrate blood Initially, will be 
made on an hourly basis, but when the cycles have 
been ‘established’ 


S83 


observations 


.astudv of the mechanisms involved 


may then be made on a 4-hr. basis. [Improvements 
and modifications can doubtless be made on the 
prototype deseribed here; the apparatus is, for 


example, particularly 
graphic recording. 
Certain inherent difficulties have to 
before this method can be adapted for the study ot 
While clotting can easily be 
prevent dl by one of the standard methods, sedimenta 
tion of the cells, or denaturing and precipitation ot 
the blood proteins, presents a more difficult problem 
an be retarded by 
agitation, and in preliminary trials this has been 
achieved by convection set up by a heat exchanger 
wrapped around the It laked 
blood is emploved, it Is necessary to use perforate d 


suitable for use with photo 


be overcome 


blood-feeding eveles. 


Sedimentation ¢ considerably 


coil feeding-tube. 


polyvethy lene or to coat the metal gauze of tha fe eding 


tube with a fine film of paraffin wax The most 
promising results so far have come from the use of 
laked blood with a heat-exchanger coil Details 


about dilutions and preservation will be given in a 
later Communication. 
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LEAKAGE CURRENT RECTIFICATION IN THE SQUID 


GIANT 


AXON 


By Dr. WILLIAM J. ADELMAN and Dr. ROBERT E. TAYLOR 


National Institutes of Health, Bethesda, Maryland, and Marine Biological Laboratory, Woods Hole, Massachusetts 


SHE total current which flows across the mem 


r 
| brane of the giant axon of the squid in response to 
stepwise changes in membrane potential in a voltage 
clamp arrangement was shown! to consist mainly of 
sodium and potassium ions plus a small unidentified 
component, termed This component was 
approximated by an equivalent and 
apparent equilibrium potential, both constant with 
time and membrane potential. 

We intended, in this work, to test these approxima 
tions and to determine, if possible, what ions might 
he involved in the leakage. 

We used the standard, point-control voltage-clamp 
arrangement? and attempted to eliminate the currents 
due to and potassium of the 
following procedure: (1) the membrane potential 
was controlled at a value close to the resting potential, 
during periods of measurement; (2) at intervals of 
about 1 a 55 mV. byperpolarizing pre-pulse of 
7 msec. duration was followed immediately by the 
test pulse, either to a further hyperpolarized value 
or to the sodium equilibrium potential; (3) the 
membrane current at 0-4 msec. following the applica- 
tion of the test pulse was measured and taken to be 


leakage 


conductance 


sodium by means 


sec. 


the leakage current; (4) the sodium equilibrium 
potential was varied by substitution of choline ions 
for sodium ions in the external medium; (5) tempera 
2” 

For hyperpolarizing pulses sodium and potassiurn 
contributions to the leakage current are expected to 
negligible, the total current not 
depend on the external sodium or potassium concen- 
tration (ref. | and this article). At the sodium 
equilibrium potential there is no net sodium current. 
If the depolarizing steps follow a hyperpolarizing 
pre-pulse, the onset of the potassium current 
delayed? to such an extent that a negligible potassium 
current is expected during the first half millisecond. 

We must distinguish between components of the 
total current, which are by sodium and 
potassium and are to the delayed 
rectification processes, and the possibility of an addi- 
tional rectification with a very short delay. For 
depolarizations, a short time-constant increase in 
the potassium conductance might oceur and not be 
observed as such. 

In Fig. LA, the leakage current is plotted as a 
function of membrane potential, for three typical 


ture was maintained at 


be because does 


is 


carried 


ions subject 
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Fig. 1 A, leakage current versus membrane potential for three 
axons in varving concentrations of external sodium ion. Currents 
plotted were measured as indicated in the insert. Ew lding 
potential just before the pr ilse Erp, resting membrane 
potentia Exa, sodium equilibrium potential, Zero current was 
take us the current at O-4 mse« after the applicatiorz test 

lse to the holding potentia remperature, | ( x Axon 


17 with Exp 67 mV axon 60-61 with Exp 66 mV 
, axon 60-60 with Egp 54 mV B, leakage 
membrane potential with 21 and 61 per cent the normal 
xternal chloride Curve for axon 60-60 replotted from Fig. 1 


we reference Femperature, 10° ¢ artii il i-water 1 
61 per it chloride D. artificial sea-water 21 per 
sont chloride artificial sea-water 3 axon 60 60 


The insert in Fig. | indicates the method of 
measurement The leakage current is not constant 
but exhibits marked rectification. The time-constant 
of delay with our svstem but is 
probably less than 100 usec In the hype rpolarized 
than the resting potential) region the 


AXONS. 


was not obtainable 
(more negative 
curves showed no change on varying external sodium 

130 to 43 mV litre. The points 
depolarizations to the sodium 


concentration from 
associated with 
equilibrium potentials fall along a smooth curve. 
({xon 60-60 is typical of axons exhibiting low mem- 
brane resting and action potentials 
In an effort to identifv the leakage 
carriers we altered external chloride, 
ealeium and magnesium External chloride 
altered by substitution with methyl sulphate. 
Fig. 12 illustrates the results of measurements on 
axon 60-69 and all, of the 
chloride replaced by sodium methyl sulphate, giving 
a coneentration of chloride of 61 and 21 per cent of the 
The points in the depolarized region were 
the potential in 
sodium there is 
clearly only negligible effect of chloride reduction. 
It is likely that this is true for the entire curve. The 
leakage curve for axon 60-60 is replotted from Fig. 1 
for reference as being similar to axon 60-69. The 
steepness of the curve near the normal sodium equili 
would 


current charge- 
potassium, 
was 


with one-half, sodium 


normal. 


obtained at sodium equilibrium 


normal For hyperpolarization 


briurn potential reduces sensitivity, but it 
seem that here not more than 10 per cent of the 
leakage is accounted for by chloride ions. 

In Fig. 2 the resting potential (A), and leakage 
current for a hyperpolarizing pulse to 180 mV. 
following the standard pre-pulse (7), are plotted 
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against time, while the external potassium, chloride 


and calcium and magnesium concentrations were 
varied. Since the resting potential, and probably the 


holding current, varied with time, there was some 
difficulty in comparing complete leakage curves. 
During periods of measurement, the membrane 
potential was held at a constant value regardless of 
the resting potential, introducing an uncertainty in 
the baseline to which leakage current is referred. How- 
ever, the currents at a pulse potential of IsO mV.. 
measured in the usual way, are plotted as the circles 
in Fig. 2, giving the smooth curve through the four 
control values obtained in artificial sea-water. The 
current at 0-4 msec. following the pre-pulse relative 
to the current at the end of the pre-pulse is also 
plotted in Fig. 28 (triangles). For both cases the 
points obtained in 1/3 potassium and 1/5 chloride donot 
deviate from the line through the artificial sea-water 
points, while the points for 1/10 caletum and mag 
It is well known that lowering external 
increase resting 
to distin 


nesium do. 
calcium concentration 
membrane conductance. It 
guish, however, that here these currents do not signi 
ficantly involve potassium Further 
experiments are required to determine whether or 
not the increased inward current in low divalent tons 
is due to chloride. 

For outward current 1/3 external potassium did 
not alter the leakage while low external divalent ions 


tends to 
Is LNportant 


sodium or 


increased it. However, a fast time-constant potassium 
component might not be sensitive to external potas 
sium changes. 

Our conclusions are: (1) the leakage current, a 
detined, cannot be represented as a constant con 
ductance and an apparent, constant, equilibriun 
potential; (2) the leakage current curve is not 
symmetrical about the resting (or zero potential 
(3) the time-constant of the leakage rectification is 
shorter than 100 usec. ; (4) only a sinall fraction of the 
leakage current can be accounted for by the inward 


movement of potassium, chloride or sodium tons 
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Fig. 2. A, Resting membrane potential versus time. B, Leakage 


irrent at 180 mV. (lower curve) and this current minus that 
the end of the pre-pulse (upper curve) for variations in external 
3 N), external chloride (1/5 NV) and external calcium 
mperature, 10°¢ 
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al utilization of conductan es an l equilibrium 


5) lowering external divalent ions increases the 
which has been so successful for the 


eakage; (6) the chloride conductance of the resting potentials 


1ombrane is probably negligible ; and (7) it is necessary normal squid axon, might prove iunpracticable, 


tO Suppose that the leakage is mainly the outward We wish to thank Dr. K.S. Cole, Dr. U. Kishimoto 
movement of so far unidentified internal ions--cations Dr. W. K. Chandler and Mr. L. Binstoek for 
1 rr outward and anions for inward current compon- helping us 
epts If the properties of the axon membrane wer 
i thas urrent Hodgkin, A. L., and Huxley, A. Physwi., 116, 4 196 
| ree hon i i Col K.s und M Physiol 44. 123 (1960 
wi properties of the leakage current discussed here and Maes. 3. W.. Bicol J..1. 1 (1960 


REPLACEMENT OF THE PROTOPLASM OF A GIANT NERVE FIBRE 
WITH ARTIFICIAL SOLUTIONS 


By P. F. BAKER, Paor A. L. HODGKIN, F.R.S., and Dr. T. |. SHAW 


Laboratory of the Marine Biological Association, Plymouth, and Biochemical and Physiological Laboratories, 
University of Cambridge 
VINCE the action potential of a nerve fibre almost sure of 2-3 em. of water was required to keep t! 
J certainly arises at the surface membrane, it should, — fibre intlated. If the pressure was released, the ax 


n principle, be possible to replace the axoplasm by — shrank to about @ quarter of its original volume, In 

sn aqueous solution of appropriate composition. The the shrunken condition the velocity of conduction 

lifficultv in ecarrving out this experiment is that the was reduced but the action potential recorded with 

wxoplasin of squid nerve fibres is a gel and is not an internal electrode was little changed, as would be 

eastiy washed out of an intact fibre. The method expected from the local circuit theory H vdrostat i 

leseribed here depends on the observation that the pressures of 10-20 em. of water abolished the action 
unt nerve fibres of Loligo forbesi retain their ability potential if applied for more than a few minute 

to propagate action potentials after the axoplasm — but there was often a slow recovery after the pressure 

has been squeezed ont and replaced either with natural had been removed 

ixoplasmm or with an artificial solution! Fig. 1 Potassium sulphate or isethionate media were used 

illustrates the replacement with natural axoplasm. extensively, and with these solutions there was good 

Record A shows the action potential recorded with evidence that the electrical properties of perfused 

extornal electrodes from the central half of an intact axons were similar to those of intact axons. The 

sXOn In 2, the axoplasm from the central half had ction potential (100-110 mV.) and resting potential 

been extruded; the action potential was still present, 

buat as a result of the increase in the internal electrical A ] 

resistance, if Was propagated more slowly and the \ iSOmV 

component recorded with external electrodes was 

greativ reduced On moving axoplasm from the | 

distal to the central part of the fibre, the external 

action potential was restored to its original amplitude 

() and was still the same size 2 hr. later (D Such 

expernments showed that the excitable properties ot Stim Record 

the membrane are not destroyed by extrusion and 8 4 


encouraged us to attempt the replacement of the 


ixoplasm with artificial solutions. 
Phe procedure for perfusing an axon consisted in 


1) dissecting, but not cleaning, 6-10 em. of a fibre 
\ Stim Record 


00-9004 in diameter; (2) cannulating the axon at 
its distal end ; (3) squeezing out axoplasm?® by stroking \ 

the fibre in a series of sweeps, the first sweep starting ee \ eee 
at a distance of 2 em. from the eut end, the second at Pe . 

tom. and so on; (4) re-inflating the fibre at a stead, \ 
rate by driving in an appropriate perfusion fluid 
at about 6 ul./min \fter re-inflation, the electrical 
properties of the tibre were studied with external Stim: Record 


electrodes or, in the later experiments, with an internal / | 
» \ 


electrode, using the method illustrated in Fig. 2 \ 
For the normal perfusion fluid, isotonic solutions , 


containing salts of potassium were employed: for 


example, isethionate (which is present high 
concentrations in the axoplasm of squid nerve), sul Z 
phate, methylsulphate or chloride. As a rule the solu 
tions contained 30 mV phosphate buffer, normally at ’ 
msec cm 
pH 7-7. and the tonicity was adjusted after the vapour ' , i 
: big Restoration of externally recorded action potential by 
pressure had been compared wita that of the sea filling ‘sheath’ with axoplasm. A, intact axon; B, right-hand 
water used as an external medium. Short-term half extruded; (, right-hand half filled by moving in axoplasm 
from left-hand half; D, as in ( but 2 hr. later 4 
experiments indicated that the action potential was 4 diphasic response was often observed at stage B, but in this 
little changed over a range of tonicity of + 10 per experiment there was a local block between the recording electrodes 
: which is attributed either to minor injury or to irregular flattening 


cent and a range in pH of 7-8-5. A hydrostatic pres- Jurtag extrusion 


ay 
a 

ved 

= 

5 

‘ 
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from the cditference m concentration of potassin 
across a membrane which ts selectively permeabl: 
to this ion! Replacement of isotonic potassin 
magnitude sulphate with isotonik Potass un chlorick 
from he ti e course of th only ab small decrease inh re mids potent al, 
ential in a perfused axon resembled thi im an replacement of potassium: by sodmim tons re 
et axon It is possible that prolonged pertusi the resting potential by about 50 m\ 
have some harmful effeet. but a volume of ! Fig. 4 illustrates the effeet on the resting potenth 
vhich is more than one hundred times that of the of replacing potassium chloride by sodium chlor 
tibre eould be pertu ed without making the fibre inside the axon, the external fluid beimg 


nexcitable Axons filled with isotome potassiu with the usual potassiim concentrat 


Jutions remamed excitable for 305 hr 


and were capable of carrying a large 
number of impulses, for example 
at 16 ¢ 

Evidence that the perfusion fluid had 
rapid access to the surface membrane 
Vas bw the speed with which 


the action potential blocked by 
changing potassium for sodium ions in 
the perfusion fluid With relatively 
<hort exposures the effeet of higl 
concentration was completely 
reversible, and both block and restora 
tion might occur m 10-20 see the 
speed of the effeet depending on the 
rate of flow and on the extent to which 


1 Spice couls 
he dead spa be reduced 


| 


\lterations im the ionic composi 


i 
a 


tion of the internal solution gave 


Internal potassium concentration (n 
reversible changes in membrane poten 


tis were consrtent with the 4 Effect of internal potassium concentration © resting potential 
ial, which wer External solution, sea-water; internal solutions, sodium chloride potassium 


ew that the resting potential arises chloride solutions isotonic with sé 


— 

‘ 
A 
‘ erne! recording 
‘ < electrode 
om 
Exte 4 = 
om 
‘ 
(| 
E 
Fig 1. act potential reeorded wit al i Ree 
A t led av filled with isetor prota ulphat 6 
and tir seul is ¢ 
\ relative to its potential in the external solut rreet 
it? 
on - 
} 
- 
10 mM 
e [K] 0 mi 
/ 
_ — 
mer 

| 


June 3. 1961 


i g exper t and were btained rder 


With sodium chil 


is close to zero, 


oride inside the fibre, the 
it 


potential 
it inereased rapidly as potas 
im replaced sodium and reached a value of 40-50 
V. at an internal potassium concentration of 150 
V/ A further rise 150 to 600 muV/ potassiun 
reased the only 5. 10 
d with the 35 mV eX por ted for a potassium 
sett 


‘ause the permeability to 


from 


resting potential by mV. as 


trode ration etfect probably 


Occurs 
the 
simular hypothesis has 


potassium falls as 


esting potential rises \ 
been advanced to explain why the membrane poten 
like 
ternal concentrations of potassium’ 
potassium chloride the 
chlorick the normal resting potential 
is reversed, the 
to the 


i] ceases to behave a& potassium electrode at low 


With tsotomec 


outside fibre ancl 


insid 


internal sclution being 50 60 mV 


ive external solution The resting poten 


al was close to zero if similar solutions were placed 


n both sides o he rrerobrane 


NATURE 


The effects of 
support the View 


Varvitigs the 
that the 


hte COPcen 


tration aetion potentia 


ke pends on @ rise in permeability to Wath 


sulphate as the internal anion, replacement 


aused little 


thie 


trates the efteet of different 


the potassnim by sediun change 


resting potential but ceeres 
by 40 Fig. 5 illus 


concentrations Of Lom 


these 


potenmtia 
! 


on the action potent! 
that the 


which thy 


From und other records appears 


membrane s from resting state, in 


ratio Px. is about to an aetive 


Phe experiments described here 


ore on 
raise the questiar 


oft the extent 10 whi hy the axoplasm is removed by 
Histologn 


volume of 


extrusion and subsequent perfusion 


preparations showed that the aXxoplasr 
of that im an 


thin 


In & perfused tibre was about 
\ preliminary 


the electron 


3 per cent 


intact fibre study of sections 


vith HMucroOscope showed that the axon 


and Schwann cell laver 


perfused 
The general conclusion is that eleetru 


membrane were present in 
al chi 
waant nerve fibres depend on differences of ionic con 
eentration across the surface membrane and that the 
bulk of the axoplasm is not essential for the conchiction 
Of imiptiises 

We are indebted to Dr. J. 
histological preparations, and to Dr. V. J 
or help the vapour-pressure 
Our thanks are also due to the Nuffield Foundation 
the Medical Research Council, the 
the Welleome 


\lexandrowiez fon 
Howartl 
with measurements 
Roval Society andl 
Trust for financial support 


PARAPHENYLENEDIAMINE OXIDASE ACTIVITY AND COPPER- 
LEVELS IN MAMMALIAN PLASMAS 


By P. J. McCOSKER 


Department of Veterinary Clinical Studies, School of Veterinary Medicine, University of Cambridge 


r | YHE funetion and properties of the blue copper 


protein ceruloplasmin have been the subject 
of much work since it was first isolated and purified 
pig and human Holmberg and 
Laurell! in 1948 globulin 
containing 0-34 per cent of copper corresponding to 
S atoms of copper per molecule. The 
firmly bound to the protein, is non-dialysable and 
loes not react with sodium cdiethyldithiocarbamate 
has first been liberated by denaturation of 
the protein. Holmberg and Laurell? also showed that 
ceruloplasmin could oxidize in 
substances, including ascorbic acid, 
line and p-phens lenediamine (PPD), the latter being 
substrate. This PPD oxidase activity 
been adopted as the basis of a number of methods for 
the estimation of ceruloplasmin in serum or plasma 

The concentration of ceruloplasmin oxidase activity 
in the serum has been shown to vary considerably in 
different clinical conditions in man; it 
certain acute and chronic infections and in pregnancy. 


from serum by 


Ceruloplasmin is an x, 


( oOpper Is very 


unless it 


nitro & number of 


catechol, adrena 


the best has 


is elev ated in 


while it is usually depressed in Wilson's disease \ 


close correlation has been demonstrated between 
copper-levels in plasma and oxidase activity of the 
plasma of and rats‘. 

Ciubler and differentiated 


fractions of plasma copper on the basis of 


co-workers® have two 
thei 
reaction with sodium diethyldithiocarbamate; these 
direct reacting copper 

in which the copper reacts directly with diethyldithio 
carbamate, and indirect reac ting copper in which 
the copper reacts with it only after acid deproteiniza 
tion of the 
of plasma 


fractions were designated 


This indirectly reacting fraction 
which is 


plasma. 


copper, generally assumed to 
correspond to the ceruloplasmin copper, accounts for 
a different percentage of the total plasma copper in 
different species. Thus this fraction in man, rat, doy 
and pig represents 96, 99, SS and 56 per cont resper 
tively of the total plasma copper®. 

The object of the present work was to determine 
the copper-levels in plasma in several species of 
mammals including man, and to find to what extent 


| 
q 
4 
— 
vith sodium ions. A, isotonic potassium sulphate. AB, one quarts 
3 
Bear. R. Schmitt. F. 0 nd Your Z.. Proc. Row. So 
123, 520 (1937 4 
Koechlin, B. A., J. Biophys. Biochem. Cytol... 511 1955 
Ber pr irch. oes. Phys 92 52) 
R {? fread. S 81. 265 (1950 
ey 
Hodukin. A. L.. and Katz, B.. J. PA 108, 37 (1949 
ee 
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PHENYLES! 
NUMBER 


rPER } 
wiry Ht "LAS 4 
MAMMALIAN SPECI 


THE ¢ 


phen enodiamine 


ot daitterent 
the indirectly reacting traction o 


pipet 


The results, are surmmarized in Table Ll, show 


that there are considerable Specie differences im the 


otal copper lk in plasma and im the p-phenviene 


diamine oxidase : vitv of the plasma when this 


expressed either ms of activity, ©] mil. plasma 


a d in Ravin test or as activity ugim. total 
uk COpPpel If. however, the oxidase activits 


expressed as activity, ygm indirectly reacting copper, 
we find that the 

arked and are the 


shes 


prec differences are even 
ordet 

and cat 

metivi 


(Table | 


reasons 


has been assumed that the On iclase 


of the ios Of 
the 
the oxidase activity observed is 
azide, the 
rrelated with copper-le 


different. spe 
following 
inhibited by 
directly 


to ewruloplasmin for 
oxidase activity 
vels in plasma over a wide 
the 


plasma in 


and (¢ variations im 
coppel 
cattle 


coppel alues 


activity and levels om 


heep. and pig) are simular 


tain specu 
oxe found in man; for example. these levels are 

ated in acute infections in sheep and cattle 

lo explain the marked differences obtained for 
he p-phenylenediamine oxidase activities ugm. of 
coppel oft the plasmas of different 
the order pie Tran ‘ attle. 
we may three hypo 
diseussed in detail 1) the 
‘ eruloplasmin copper may correspond to the whole 
the madirect reacting copper fraction, the species 


indirect reacting 


annals, which are in 
log, sheep and cat, consider 


theses which will then be 


being due to enzyme activators or 


differences 
nhibitors characteristic to the particular PAST 
2) the exruloplasmin may be of the same standard 
but im different 
the differences 
result of species differences in the 
itself 

1) The oxidase activity of purified c#ruloplasmin 


concentrations in each 


activity may be a 


‘ opper 


Pecier 3 
proten 


is very sensitive to changes in pH, and to the con 
different ions* If the 
purified czrulo 


centrations of a number of 
oxidase activity per 
plasmin were the same in all species. then the differ 


molecule of 


ences in activity encountered in the plasmas of various 
animals might be due to the presence ot substances 
which either activate or inhibit the oxidase activity 
of the enzyme. Unfortunately, so far. only pig and 
human ewruloplasmin have been purified, and no com 
activity in terms of their 


parative estigations of 
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copper contents have been carriecl out Prelimanary 
experiments in which the plasmas of sheep, pig and 
man were each dialysed extensively water, 
tailed to the 


-ator or inhibitor. wlule the oxidase activity of a 


against 
indicate presence of any dualyselble 
mixture of equal proportions of plasma of two differ 
ent species was that of the arithmetic mean of the 
activities of the 


suggest 


two 
that 


The 
the activits 


experiment 


therefore of the enzvie im 


the plasma is not appreciably modified by a inky sable 


or non-dialvsable substance characterist: 
plastna but not of the other 
(2) If the plasmas eontain 


ft ewruloplasmin of uniform activity, 


eConeenti 

then un the 
ase of the pig, which has the highest oxidase aectivit 
the cwruloplasmin might be assur 
whole of the 


whereas in 


ibserved so far, 
to account tor the nadrrect ly 
opper fraction. man and other 
which 


ca ruloplasmiun 


vould 


percenta ‘ 


have a lower 
copper 
smaller 
reacting copper. In these 
another 
account for the 


\s mayor changes Ith 


proportionally 
Species One 
postulate r-contaming 
remainder of thie ned 
copper 
under various physiological and patholog 
proportion bi 


TIOTLIS are accompanied by 


in p-phenvienediamine oxidase actin 


copper 


concentration in the plasma at the sare 


contamung substance would hi: 


the same extent as ceruloplasmin 

In the course of the purification of human cwrulo 
plasmin by chromatographic methods, Curzon and 
Vallet® obtained a second protein peak with PPD 
activity This fraction, which contained 
per cent of the eluted protein but only 
3 per cent of the oxidase activity, 


oxidase 


about 5 


hy them to he either “anactiveartetact or 


was considered 


a modified 
form of cx#ruloplasmin where the oxidase activity 
protein ratio suggests that only half the active centres 
that this 


are functional It is, however, unlikely 


lowell setivit 


sinall copper-contaiming fraction of 
could the differences 
between the plasmas of man, pig and othor animals, 


account tor species observed 


since in human plasma the oxidase activity ug 
indirectly reacting copper is only about hal 
found in the pig, so that the second copper-contamung 
substance postulated would have to account for 
about half the indirect reacting copper in man, and 
for an even greater proportion in other species TT | 
vet be devoid of oxidase activity 

(33) From our 
appears that almost the whole of the indirect -reacting 
copper of the plasma is in the form of ceruloplasmin. 
and that the differences in oxidase activity observed 
in various are due to species 
differences in the copper protein itself hat 
all the 8 atoms of copper in the molecule of human 


present knowledge it theretore 


animals probably 


mot 


ceruloplasmin have the same properties is indicated 
bv the work of Scheinberg and Morell'®, who showed 
that in the, presence of ascorbic acid only half the 
ceruloplasmin copper was exchangeable with copper- 
64. while Curzon'' has that human 
ceruloplasinin was digested with 
only 4 of the 8 atoms of copper became dialysable. 
the other 4 remaining in a cor to chymo- 
trypsin. 

Since, as is in Table 1. the PPD oxidase 
activity ugm indirect -reacting ¢ opper of the plasmas 
of different which the order pig 
cattie, dog. sheep and cat. bear an approx- 


when 


echymotry psn, 


shown 


resistant 


shown 


Species are ith 


than 


p-Phens lenediamine viddase 
tivil plast 
pp 
pepe by the method of Gubler eta ref. 6 
i tiv t i (ret hict sults ar 
plasma pper and i ty } been obser ire marked Aes 
* Met osker work wetiv wen 
t t +} ils 
pper late el percentage 
pper me tv. the 
int tol i 
le eorre lated 1 
have 
he 
reactin 
this second 
Z 
rat 
| 
pe 
= 
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imate ratio to each other of 8:4 : 2. and considering 
the evidence presented here that in human cerulo- 
plasmin 4 of the copper atoms are more labile than 
the rest?®"!, it is that the 


observed differences in p pheny lenediamine oxidase 


tempting to suggest 
activity in the plasma of vartous mammals may be 
reflexion of the number of catalytically active copper 
atoms in the molecule of the ewruloplasmin of each 
-pecies 
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PROTECTIVE ACTIVITY OF FRACTIONS OF TUBERCLE BACILLI 
AGAINST ISOLOGOUS TUMOURS IN MICE 


By Dr 


DAVID W. WEISS, ROSE S. BONHAG and Dr 


KENNETH B. DeOME 


Department of Bacteriology and Cancer Research Genetics Laboratory, University of California, Berkeley 


bacilli and some of their crude 


FEeEXUBERCLE 

| fractions have been reported to he capable ot 
initiating a wide range of non-specific Changes in the 
resistance of animals to infeetious diseases Such 
changes are frequentiv found to be accompamied by a 
antibody responsiveness 


general onhancement of 


They 
alterations in certain phy siological processes beheved 


have also been shown to be associated with 


to be concerned with other aspects of the clearing 


mechanisms by which micro-organisms as well as 


foreign. effete ana abnormal cells are removed from 


the tissues. 

It was, therefore. 
whether the moieties of 
have proved most effective in eliciting non-specific 

any tumour-imbhib 
It has already been reported that intact. 


thought of interest to deternune 
the tuberele bacillus which 


anti-microbial POSSESS 
tory powers 
living tubercle bacilli of the BCG strain retard the 
progress Of eral non isolegous cancers in mice? In 
order to avoid the immunological artificialities inher- 
ent in the transplantation of homologous and hetero 
logous tissues, or even of very old isologous ones, all 
the tumour transplants employed here were of fairly 
recent, isologous source 

The mice 
(',H/Crql strains. 
was a uterine sarcoma (7' 
(',H strain were two mammary carcimomas 
T-71), a hepatoma (7-46), and an 
(The tumours are maintamed in the 


were of the BALB/c Crgl and the 
The tumour tested in the former 
66): those tested in th: 
(7'-32 
and Osteogenic 
sarcoma (7-62) 
tumour-bank of the Cancer Research Genetics Labora 
tory of the University of California in Berkeley; the 
7’ numbers refer to the tumour nomenclature used at 
the Laboratory.) The tubercle bacillus substances were 
the following: living BCG organisms; intact. pheno! 
killed and acetone-extracted BCG: and several meth 
anolic extracts and their residues, obtained from the 
phenolized and acetone-treated bacilli. The prepara 
tion of these materials has been described elsewhere® 

The experimental procedure was to subject groups 
of animals to a single intraperitoneal injection of 
different quantities of these substances, suspended 
Control groups of saline-injeeted 
experiment At 


in 0-5 e@.c. saline 
animals included in 
different intervals after treatment. isologous tumours 
into the animals 


were every 


were transplanted subcutaneously 


by means of a trocar Phe transplants consisted ot 


ut tempt 
sterilit, 


size, and were placed om the rigenit tlank 


betwoen the villa and the last rib kvery 


maxim degree of 


cle velopu ent of the 


made to ensure a 


Vis 


in the operation Phe tumours 


vas followed by tri-weekly measurements of the two 


bisecting the palpable growths at 


evenly 


each other 


cduameters 
right angles to 
The results obtained so tar can be summarized as 
follows 
1) Prophylactic types and of 
were exhibited by all the preparations 
veral of non 


as the 


etlects of 


varving degree 


tested, at certain dose levels ™ the 


hving preparations were at least as effeetive 


hiving BCG, 


More 


cirenmst ances 


Several clistine 1 types ot protes tive effects were 
seen: an initial retardation ot the onset of tumour 


development. followed by 
reduction in the rate 


normal rate of growth: 


a consistent ot growth; a total 
provention of tumour development, with no traces 
autopsy of the 
after 


ot malignant growth found on 
animals killed 
transplantation ; a regression and disappearance of 
tumours after an initial period of development; an 


and «a prolongation 


several weeks or months 


inhibition of metastatic spread ; 
of life of animals which did develop massive tumours 
despite pre-treatment Against some tumours only 
one, and against others several, of these manifestations 
of heightened resistance were displaved by the 
preparations 

(3) The dose ot 


optimum quantities 


the 
ome 


the materials was critical, 

varving from 
preparation to the next. On the whole, small quanti 
ties, of the order of 1-5 mgm., diy 
most effective, thus paralleling the 
with these materials in protection experunents against 
bacterial infections The optimum 
differed 
xcess quantities 
oven 
below 


somewhat 


veight. or less, were 
results obtained 


heterologous 

the several 
the various 
enhanced 


vaceines somewhat 
tumours 


tumour 


doses of 
sometimes 
though the amounts were still considerably 
the threshold of gross toxicity 

(4) Tho protection elicited by some of the prepara 
or greater, months after 


development, 


tions was as great, three 


Holm! Laurell, ©. B., Acta Chem. Scand.,2 
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J. Clin. Invest., 32, 405 (1953 
Gubler, J.. Lahey, M. E., Ashenbrucker, E., 
und Wintrobe, M. M., J. Biol. Chem. 196, 20 
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at 


if 
irs in tt 
ng intery 


vhen 2 4 yeeks carcinoina was pertormied Ore ionth ate! 
fhe transplanted tumours grew In every animal, bu 


and transplantation 


observed from group to group i 


ur representative experiments are differences were 
) 


results o 

hown her rder to illustrate some of these he rate of growth. These are presented in Table 
ment 3 Groups of 810 BALB e« mice each 

erimer 7 BALB« ach vere injected with saline; a 50 dilution of a living 

7-«dlav-old liquaid medium culture of BCG; or 15 mgn 

shine: living BOC for 7 davs in liquid « phenolized BCG Uterine sarcoma 7-66 was trans 

then phenolized planted into all animals three months later. It was 


xtract obtamed by found that the tumours placed into some of t he 


re injected f the following 


mnolie 


hr batch No. 1): tnimals regressed spontaneously atte an initial period 


t of development, while those of others progressed 


1-Oongm. of an « i vent into the solven 
The se observations ar: illustrated 


| 
between the 32nd =r of contimuous extrac inchecked 


tion (bate h No. 2 i ‘ ‘ re spect vely lable 3 


ta preparation ¢ austively ¢ xtracted residur per 
one of the following preparations saline: LO-day-old 


ment of LOC A tice each rece 
All animals rece otransplants of uterme sarcoma 
{ living BCG, grown in liquid medium an ithen ciluted 
10: and 0-25 and © 5 mum., re spectively, of the 


7.66 one month ter coimation he number o 
whiel rnours. and the rate of 
lable | residue of a methanolic extraction. Four weeks later. 


the era. own it 
isotransplants of osteogenic sarcoma 7-62 were place 


Experime 10 mice each wer 
lexeribed in into the animals The transplants grew progre 
sively in most of the anime!s, but there were considet 


accinated 
‘periment Isotransplantation with manimars 
able differences in survivei-time after transplantation 

These are tabulated in Table 4 
These and related findings, as well as the observa 


tion that certain fractions of the tubercle bacillus 


possess the ability of retarding the development 0 
alre acly established cancers ib mbes. will be reported 
in detail elsewhere It might be added that the 
protective activities of bacitlary fractions against 


malignant tumours may bear some relation to the 
oceastonally reports d clinieal and laboratory 
sions thet episod s of certain infectious diseases ma 
have a beneficial influence on already-established 
eancers. or may reduce the likelihood of then cancer 
free individuals developing neoplastic disease after 
recovery from the 

The present findings may also have some relevanc: 
for the more fundamental problem of why spontane 
ously arising tumours are able to grow progressivels 


CTIVE EFreet UTERINE Sarcoma IN BALBIr Mut 
Phree-months pati transplantation interval) 


~ at the following intervals a 


tumour-tree 
asnive 
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nation tratesy ntatior terval 
ea 
mi of via f tum ose ani is wl 
\ which nant ie t, at the followl ils after trans] tat i 
graft failed t 
J 
Metha iy 
*N t ant ter trans tat Pumours gross SOUR, 
ting diamet Tumour in only one animal of this ar 
as it Wits 
hetween Va rat 
| 
following int als aft 
0 2 | 2h 
Sal ntrol ‘ 60 
1 
Methanol extract 
Bat N 1.1 ul ‘ ‘ 139 
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Katch N i 878 | 2 
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AGAINST AN OSTEOGENI( 


H Mick 


n-transplantati 


EFFECTS 
IN 


PROTEC 


= Vaccinati n interval 


inimals 


n some individuals but not in others. Many aspects 
of the behaviour of malignant tumours in man and in 
expernnental animals are consistent with the assurnp 
that the ability of malignant 
progressively in the animal body reflects a failure of 
the antibody or hypersensitivity-forming 
sms. or of the phagocytic abilities of the reticulo- 
endothelhal Indeed, the idea 
advanced that the function of the homograft reaction 
=. primarily. to prevent the colonization of neopla 


tion cells to vrow 


mechan 


system? has been 


individual’. some support far 


cells in the normal 

this provocative Ssugyestion COTES from the clinical 

observations that individuals suffering from cancerous 

diseases show a poor ability to respond with hyper 

sensitivity reactions to unrelated antigenic stimuli’ 
The tirm estabbshment of an immunological theory 

nancy depends, however, on thi 


of progressivt mali 


lemonstration that the changes which cells undergo 
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Sol 


in the transition from normality to malignancy are 
accompanied by the acquisition of one or more new 

Largely, the 
difficulties this 
has not vet been shown une quivocally It is possible, 
further for the 


ot the native detences against 


determinants because of 


technical 


antigenic 
considerable encountered, 


nevertheless, to secure support 
immunological mature 
neoplastic growth and dissemination by a number of 
indirect approaches The results of the 


might be taken to provide some such circumstantial 


present work 


evidence: If neoplastic disease is, in 
fact. a manifestation of immunological deficiencies. 
it would be expeeted that substances which enhance 
both antibody production and the efficiency oft the 
foreign body clearing will also increase 
resistance to the ce velopme nt of malgnant tumours 
It appears that this expectation has been realized in 
which subrect of this 


progressive 


reactions 


the tumour systems were the 
investigation 
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CHOICE OF ANIMALS FOR BIO-ASSAY 


marked contrast to earlier views, now 
nerally accepted that, in naturally outbreeding 
hvbrids between two imbred strains 
a lower level of phenotypic variabilits 


The moral for 


organisms, F 
tend 
than do the parental inbred strains 
in search of uniformity of 
first pointed out by Mather’, is that F’, hybrids are. 


to show 


the bio-assayist response, 


We 


review. oft 


mh pte neral. to be preferred to imbreds have 
this point in the 


of controlling variation 


discussed course ot a 


methods in experimental 
animals 

The seope of the discussion has now been enlarged 
by C. K. Chai’, rightly points out that the 
variance of response is often not the only biometrical 
attribute which is of interest when the 
suitability of a group of animals for bio-assay. In 
the case of quantitative (as opposed to all-or-none, or 
quantal) responses, the precision of the estimates 1s 
dependent not only on the variance, s*, of the 
responses at a given dose, but the slope. 
h, of the dose-response line, which measures what 
Chai terms the ‘sensitivity’ of the animals 

This point was given quantitative expression 
thirty years ago by the introduction of 4, defined as 
sb, as @ suitable criterion for the comparison of the 
worth of various quantitative 


who 


assessing 


also on 


economic 


techniques for the estimation of a given substance 
for this 
values of s and 6 which us, but their relative 
The the 
information will a given number of animals yield 

paradoxical, and potenti 


all-or-none 


type of assay it is not the absolute 
concern 
magnitude. smaller the value of ? more 

Chai also expounds the 
ally confusing, point that im “quantal, o7 
assay the slope is merely an inverse reflexion of the 
the relation 


information on 


variability of response, according to 
x? L/h? It follows that no 
tivitv’ can be extracted from a quantal assay, and 
that the precision of the estimate is inversely related 
to the absolute value of /* 

It is unfortunate that im the 
discussion of the question, Chai intermittently loses 
sight of these clear and valuabl The 
resulting confusion is such that the reader may gam 
an impression that the superiority of F, 
hybrids over inbreds in respect of s* is in doubt. Such 
an impression is mot justified by examination of the 
evidence presented by Chai This falls into thire« 
(1) the results of a quantitative 


Sensi 


of his further 


co ims 
distinctions. 


yeneral 


mam categories : 
assay of testosterone, using the weights of seminal 
vesicles in castrated mice as the index of response : 
(2) the results of quantal assay of human chorionic 

the percentage of immature 


yonmlotrophin, using 


x 
‘ 
free of 
tumours 
Cumulative nuniber of animals at 
ead* at the following intervals 
ifter transplantation (davs) upon 
experi 
ninetiet} 
fay 
Veg 
Saline 0 ) 0 lof 3 
Living BCG 0 1 - oof 3 
Residue, 0-5 mgm ) 0 0 0 0 10 
we 
| dying before termination of experiment had 1 
Experiment termination 
Shilo, M., in Avn. 13. 2 Weiss, W 
Old, L. J., Clarke, D. A., and B eraf, | Vature, 184, 291 (1059 
We pW ind Wells. A. O.. Awe } Pies Dix.. 81, 518; 82 
Graham, J. B., and Graham. M.. Cancer. 8. 409 (1955). Stern, K., in ae 
Ronald Press, N York, We W. (to be pul 
lished 
Merrill. J. P.. Physiol. Rev.. 39, 860 (1959). Thomas. L., in Celluda 
ato, ind Humoral Aspects of the Hupersensitive States, ed. by Lawrence = 
H. S., 529 (Hoeber-Harper, New Yor 
ke © Holmgren, I., cited in leading article, Brit. Med. J.. ii, 29 
ay southam, M., Moor nd KR dC. P me 
{xs Can Res., 2 Fisher WwW {llevan 
| 
On 
= 
| 
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hawnorrhavic ovarian follicles 


f published results concerning 


female 
umd (3 
the responses of mice to hormones 

This assay 


a tabulation 


Response to testosterone vas performed 


on the CS7BL/6 and CS7BR/cd inbred strams and on 
the F, hybrids between them Only animals were 
iwed the body eizht of which at weaning was 


12 gin Although no doubt desirable for 


purposes, such @ restriction renders the 


the range 9 


data of 


dubious value for a comparison of variation As we 
hav stated previously Sinee the weight of the 

minal vesicle is likely to be highly correlated with 
wdy weight, this restriction may have artificialls 


Is and I 
thin the same ranve of variability 
Table 1 


differences between the 


oro ight the imbre hvbrids beme compared 
justify his con 
on that the ire mo 


nbreds and F, hybrids in sensitivity, mire 


slop of the lose-respones 
istifvy th meu on tha th equall 
4 ible for use in the assa' The eriterion for this 
3, as we have already said, the ratio «>, where s* 1 
the variance of response at a given dose. The re 
ymparison cannot be made accurately from Chat’s 


lab since sale has been used which makes the 
within eacl roup grossl lependent on 
he \ ie of t} un However, inspection of th 
ilues sugyests that and therefor slso, would 
prove to be less for the F’,’s than for the inbreds 
The hvbrid mice would, there fore. be more etliicrent 
than the mbreds for the assay of testostcrom Char: 
reproduces in his Fig. 2 dose-response curves ft 


hvbrid 


ASSAN 


inbred strains and their F, 
the 


even trom his wiblished mumerica 


ther pair of 


from an earlier publication on same 


Unfortunately, 
and the statistics 


lata it is impossible to estimate ; 
which he 
A must 


validity 


obtained Fig. 2 
be computed 


ianipulation of th lata by 
leading, 
scale in hich the requirements are 


to chorio qona lotrophi In assessing 
xperiment, we shall follow Char > 
that the dependent 


of animals with hemorrhagic 


he results of this 
textual statement Variate Was 
percentaze 


and not, 


ovarian 
as stated in the legend to Table 2 
The assay is quantal, and 
onsequently the 
Chai places it, namely, differences im sensitivity \s 
to the case of quantita 


the reentage ot folliek 
irrelevant to context in which 
recalled, in contrast 
the slope of the dose-response line in a 
sensitivity, 
Interpreting 
a four-fold 
the parental 
closely resembling the less 


will be 
tive assay, 
judéntal assay yields no information on 
but is an inverse measure of variability 

} find 


two 


n this sense Chai’s values for 56, we 
difference in variance between 
nbred strains, with the 
ariable of the two. For all five groups of mice used, 
the values of the slope s are verv low (0-62-—1-27), and 
the crucial information on their standard 
seems likely that the five 
fact. significantly 


altho wh 
wrors 18 not given, it 
ttimates of 
lifferent 
Tabulation if 
mpilation is stated to refer to 
the latter bemg a 


slope are not, in 


Chai's 
sensitivity or mag 


results 


rit te of respormse 
assumption that the dose-response 
ne passes through the origin. Several quantal assays 
sppear in his Table 2 although, 


nsitivity on th 


as has been stated, 
nformat (The 
and Biggers shown in Chai’s 
partially quoted, some in error 
and cestradiol-3 : 178 


eli no on on Sensitivity 


suite of Claringbold 


ia on 


rel bot} 


estrone 


NATURE 


measure of 


june 3. 1961 


not cestrone-3: 178, an impossible compound) by 
both intravaginal and subcutaneous routes of adminis 
tration. Ontlv half these results are quoted—estrone 
intravaginal) and cestradiol-3 : 175 (subcutaneous 

and im the line labelled cestrone-3 : 17% 


nbred stram (C5 


meorrectly 
) is omitted.) If 


one 7 omit t 
juantal assays, and further confine our attention to 
relevant comparisons (that is, between and 
are left wit! 
intermediate in “sensitivity or 
magnitude of they resemble th: 
superior of the two parental strains and in four thes 
Surprisingly, 
result the generalization that 
rable to inbred 
value is 


parental straimms), thirteen cases Ih 


seven the hybrids are 
re sponse’ im two 
are superior to both parental strams 
Chai this 

fF’, hybrids are not, m 
mice in hormone assay in so far as the 
concerned more illuminating formulation mig 
be that, since they are apparently not inferior in thes 


bases on 
general, pret 


} 
ii 


fand mav even average, to lb» 
their 
pustifies 
that F’,’s are 
bi0-assay 

It is likew se 
riven substance, 
an inbred or an F, 
has to be 


respoct 


prove, on 
tendenev towards 


earlier 


stiperior), know mn iower 


variabilit, the conclusion of writers 


as a rule, preferable to inbreds 
indisputable that, “For the assay o 
the choice of assay animal—eithe: 
hybrid be made in 
based either on existing data 


cannot 
mivance it 
ermined experimentally’. But our contention 
and is now, that existing data sufficientls 
which can 


has Heen, 
serve as a 


tide to 


yveneralization 
ieful, although by no means an 


establish a 
absolut rit 
Chas ¢ mphasis 
It does 


known 


the choice of experimental material 
on the empirical approach is verv welcome 
vever, gain in effectivetess th 
facts in this field are made to appear more arbitrary 
ind unaccountable than they really are 

\ word remains to be said about the position 
In 1939, Emmens showed that 


ariable 


not, ho 


random-bred animals 
a random-bred colony of 
response to cestrogen than an imbred strain (Strong s 
CBA). (He did not Chai that 
some F’, hybrid mice were less variable 
to cstroven than their inbred 
Other relevant tests on random-bred 


mice was less 


show, as reports, 
in respons 
parental Strains 

animals ar 
listed im our review 
that random-bred 
inbreds Our actual 
the comparison with F, hybrids, no general law can 
be asserted on the comparison of imbred straims with 
random-bred This still holds to-day 
Moreover, even in animal colonies primarily con 
uniformity and sensitivity are 
only criteria that matter. If a 
unit’ were defined so as to include the 
economics of fecundity, viability and growth, there 
are many bio-assavs for which a healthy and prolifie 


Chai misquotes us as concludmy 
than 
until 


straims are more umiorm 


Statement was 


stocks’ 


cerned with bio-assay, 


not the 


eficreney 
random-bred strain might provide the most econom 
cal answer 
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Just Published : Volume 12 (May 1961) 
ANNUAL REVIEW OF 
MEDICINE 


Editors: D. A. Rytand and W. P. Creger 


Infectious Disease: Respiratory Viruses. 

Physiology of the Surgically Altered Stomac! 

Malabsorption: Celiac Sprue 

Bile Pigment Metabolism. 

Cardiovascular Disease: Myocardiopathies. 

Cardiovascular Disease: Extracorporeal Circulation. 

Evaluation of Pulmonary Function: Methods. 

Hormonal Influences on Renal Function. 

Kidney Disease: Acquired Tubular Disorders 

Hematology: Iron Metabolism. 

The Porphyrins and the Porphyrias. 

Neural Control of Endocrine Function 

Endocrine Tissue Transplantation. 

Neoplastic Disease: Tumor Metabolism 

Neoplastic Disease: Tumor-Virus Relations 

Psychiatry: Psychometrics 

Psychopharmacology: Psychotherapeutic Drugs 

Untoward Reactions to Antimicrobial Agents 

Oral Hypoglycemic Agents. 

Evaluation of Hazards of Radiation Exposure in 
Medical Practice. 

Respiratory Problems of the Newborn 

Physiology of the Placenta 
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Medical Aspects of Space Flight. 
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MACDONALD TECHNICAL 


ELECTRONICS 
A BIBLIOGRAPHICAL 
GUIDE 


Cc. K. MOORE, B.Sc., 

and K. J. SPENCER, A.L.A. 

A brief summary of the contents of each biblio- 
graphy mentioned adds to the usefulness of a 
book indispensable for colleges, manufacturers 
and students. 

10 74 in. 416 pages. 65s. net 


PRINTED CIRCUITS 

M. C. DUKES, M.A., D.1.C., A.M.1.E.E. 

Written by a telecommunications engineer, this 
book deals with the limitations as well as the 
increasing utilisation of printed circuits in radio, 
computer and automative practice. 

8} Sin. 232 pages. 92 figures. 40s. net 


MACDONALD & CO. (Publishers) LTD. 
16 MADDOX STREET, LONDON, W.! 


The following three books 
are from Methuen’s 
series of 


UNIVERSITY 
PAPERBACKS 


‘In the present chaos of paperbacks it is heartening to 
come across a series that aims at a particular audience 
and caters for specific needs.—New Statesman. 


RELATIVITY ALBERT EINSTEIN 


MATHEMATICS OF ENGINEERING 
SYSTEMS DEREK F. LAWDEN 12'6 


INTRODUCTION TO ASTRONOMY 
C. PAYNE-GAPOSCHKIN 16- 


ANALYSING 
QUALITATIVE DATA 
A. E. MAXWELL, M.A‘, Ph.D. 


In experiments and investigations in the human sciences 
the data obtained frequently are ‘counts’ of one kind 
or another. Numerous indispensable statistical tech- 
niques for the analysis of such data now exist. This 
work collects, from widely scattered sources, the most 
useful of these techniques and presents them in a logical 
orde! { Monograph on Applied Probability Theory 
and Statistics. 16s 


New Editions of Monographs 
THE SPECIAL THEORY OF 


RELATIVITY 


H. DINGLE (A Physical Monograph) 4th Edition 
10s 6d 


VERTEBRATE REPRODUCTIVE 


CYCLES 


WILLIAM S. BULLOUGH, DSc. (A Biological 
Monograph) 2nd Edition 12s 6d 


36 ESSEX STREET, STRAND, LONDON, W.C.2 


: 
ve Supplement to NATURE of June 3, 1961 i 4 
i 
| 
4 
76 
4 
— 
© 
rap 
| 
< 
| 
| 


ti Supplement to N A TURE of June 3. 1961 


TABLES of SPECTRAL-ISOTOPIC 
WAVENUMBERS METHOD for the 

for the CALIBRATION | DETERMINATION of 
of INFRA-RED HYDROGEN in 
SPECTROMETERS METALS 


The International Union of Pure and A. N. Zaidel’, A. N. Petrov and 
Applied Chemistry G. V. Veinberg 128 pages price 30s 


172 pages price 40s The book gives an account of the method of determining hydr 
gen in metals developed by the authors, and describes the 


The report n two parts, for e respectively with spect: . . 
y of the analytical conditions, the technique of ar 
meter { different degrees of resolution The andard 
, : analysis, and the necessary apparatus. In addition, results ot 
nce ide nv er tor emussior nes an is pt i 
by the spectral-isotopic method and by other methods are compa 
unes of man mpie mm J e A Valual i ture 1 the " 
and the advantages of the new method are pointed 
mpuati is the inclusion of spectral records as chart with 
P ‘ The book is intended primarily for those employed in t 
a i a tal ne positior t likely that A 
’ Spe hemical analysis laboratorie metallurgical w 2 
1, Ww quite the rr t mp authen'ica 
‘ of scie institutes, and also for technicians, metallurgists an 
yet available, w andard of refe any years 
anaiysts 
rr ar 8 able to all lat a es ve 
pe 


INDUSTRIAL WATER 
SYSTEMATIC TREATMENT 

i QUALITATIVE PRACTICE 

ANALYSIS Editors: P. Hamer, J. Jackson and 


E. F. Thurston 520 pages price 95s 


G. A. Morrison 207 pages price 25s 
This handbook is concerne a 

This book arose { discussions ncerming the use of sem as the raw material for er feed 1 a 
mucro techniques for teaching purposes. T! seemed to be a as cooling water Reader sal on atime 
gap between rather elementary scripts and the very considerable § water for other industrial uses as la i 
text ks whi indergraduates find difficult to use It was iomestic purposes, will find much of forma j - 
lecidedt mpile sets of notes for the guidance of students in their book will also be applicable to these processes 
first uruversity yea The scope of the notes, in practice, extended 

y ied the basic ma alt mor advan i as 

the substances included being selected either for their academi 
interest or industrial importance. With this extensi t has beer 
necessary to compromise between providing instructions effective ON RETRIEVAL 
for all possible mbinations of materials, and avoiding the cor 
plications which made the notes necessary, and thus certair 

avoided until t} tudent ffi tly advanced to utilize advanced 


treatines B. C. Vickery 169 pages price 30s. 


The traditional methods of storing information so that it may 
later be recalled are classification and indexing The index has 
been in the form of subject headings, ei printed in s n 

RADIOBIOLOGY on a page or typed on cards which are filed in sequence. During 
the past few decades new forms of index have me into use 


ards on which subjects have been coded in patterns of holes, and 


; Edited by P. L. a. Ilbery experimentally at least, paper tape, magnet tape, magnetic 


Ly earche nd their eveiopmer as been istin 
With the mung it nu ar age, radiobiology received opposition to—traditior 
i a iden rr tar na 
to most people it now appesa as an er ly new ibject It 
future progress is intertwined with one of the great changes in 
shape PROGRESS i 
It is a happy portent that, amid the world-wide apprehension in 
and fear of the destructiv se of atomic energy, there shines the 
enormous potential of the beneficial uses of ionizing radiation for MEDICINAL 
the welfare of mar 
The paper ented to the Conference indicate the importance 
fra l yy in this new world. It must f necessity, mtinue 
bet basis of medical radi yy. Itis concerned with the press 
ear and oth G. P. Ellis and G. B. West. 
radiat al prot n an 
important ad all the basic sciences 272 pages price 60s. 
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MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association’s annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase ol 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’— 7 hé Economist. 

505s 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems. This is the first of a series of four monographs 
being prepared on European problems. 255 


Structural Concrete KURT. BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume. The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 84s 


94 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 
rain-making, radio astronomy, and cosmic rays. Profusely illustrated. 30s 
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© 10,000 scientific and technical research 
papers have been coded as to property, 
substance, subject, language, physical state, 
etc., and the information stored on mag- 
netic tapes of a computer at Purdue 
University. 

@ The thermophysical properties of 14,250 
substances are reported. 

© A permanent and valuable contribution 
to science and technology as well as to 
scientific documentation. 


RETRIEVAL GUIDE TO 
THERMOPHYSICAL 
PROPERTIES RESEARCH 
LITERATURE 
Y. S. Touloukian 


Professor of Mechanical Engineering and Director 
Thermophvsical Properties Research Center 
Purdue University 


Ihe three volumes which comprise this work form 
a fast and ¢ Ticient reference to all the world literature 


published since 1940 on seven thermophysical 
properties : thermal diffusivity, ditfusion co-eflicient, 
thermal conductivity, specific heat, viscosity, emis- 


sivity, and Prandtl number It gives the engineer 
and scientist authoritative definitive source infor 
mation, relined to the smallest degree for the most 
precise, exact, and accurate solutions of challenging 
problems 


The Retrieval Guide mikes it possible for the first 
time for the scientist and engineer to perform his 
own retrieval at his desk without having to resort to 
librarians, documentalists, machines, with their 
inherent limitations. The Retrieval Guide has been 
devised and developed into its present form after 
extensive studies by a group of men who are them 
selves both users and generators of the type of 
information it reports 


Titles of papers are often misleading or uninformative 
as to content. TPRC codes the contents of the paper, 
avoiding guesswork 


BOOK |—Part A offers a comprehensive guide to the 
Thermophysical Properties Research Center's sub- 
stance classification. Part B consists of a Dictionary 
of Synonyms and Trade Names for substances listed 
in the volume. Part C consists of a classified formula 
and name index covering approximately 14.250 
substances and materials 


BOOK 2 -contains approximately 38,000 classified 
code entries covering the seven properties listed 
above. 

3—Part A_ provides 10,000 bibliographic 
citations covering 1,230 technical and scientific 


journals in addition to university dissertations and 
reports of governmental agencies, industrial organiz- 
ations, and research centres Part B contains an 
index of 9,439 names of contributing authors 


Three volumes £46 10s 
McGRAW-HILL 


Smail Air Compressors 
Vacuum & Liquid Pumps 


For Scientific Purposes 


The MU 19 60 Double-ended Air Compressor, 
illustrated here, may be used in 
parallel, series or independently. 

Pressure 0-50 P.S.1. 

Vacuum 0-28" of Mercury 

F.A.D. 0-92 C.F.H. Oil Free 


For further information please write to : 


CHARLES AUSTEN PUMPS LTD 


Petersham Works, High Road, Byfleet, Surrey. 
Telephone : BYFLEET 43224 


De You Need : 
Cellex Cellulose Ion 
Exchangers? 


(For fractionation of proteins, nucleic acids, and enzymes) 
ASK FOR PRICE LIST NCX 


GID Laboratories 


32nd & GRIFFIN AVE. « RICHMOND, CALIFORNIA 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS RECUIRED BY: 
We. DAWSON a SONS, LTD., 
Back Issues DePrT., 
16 STREET, 
FARNHAM, Surrey, ENGLAND. 
Tel: FARNHAM 4664 CABLES: DAWBOOKS. FARNHAM 


WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 


sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

lll Fifth Avenue. New York. 3. N.Y., U.S.A. 
Cable Address: BOOKJOHNS, NEWYORK 

British Office: ACADEMIC BOOKS, LTD. 


17 Old Queen St., London, S.W.1 
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you are a user of apparatus, 


materials and other products intended 


specifically for use in laboratories 


You cannot afford mis 
THE LABORATORY APPARATU 


MATERIALS 


ra The ONLY one of its kind to 


Whatever field your laboratory work be organised in the U.K. on 
covers you will find the largest ever dis- 
play of new and established products to ; 
meet your every requirement at the a National Scale. 


Laboratory Apparatus and Materials 

Exhibition where more than sixty leading — 
British and Overseas Manufacturers and : 
Suppliers will be displaying specialized 
equipment and materials. 

Twelve Scientific lectures will be 
delivered by eminent authorities in the 
various sciences, in the lecture theatre 
during the Exhibition. 


JUNE 19-20-21-22, 1961 


ROYAL HORTICULTURAL 


SOCIETY’S NEW HALL, 
WESTMINSTER, 
| ADMISSION TICKET | 
10 a.m. — 6 p.m. Monday & Tussday Complete the coupon with your name and firm's 
10 a.m. — 8 p.m. Wednesday | name and address, and cut round the dotted line. | 
10 a.m. — 4 p.m. Thursday Presentation of this completed coupon will entitle 
| the bearer to free admission to the Exhibition. | 
. Name 
Admission licket 
Firm's Address... 


LABORATORY APPARATUS & MATERIALS EXHIBITION 
Sponsored by ‘‘Laboratory Practice’’ & organised by U.T.P. Exhibitions Ltd. 
9 GOUGH SQUARE, FLEET STREET, LONDON, E.C.4. Tel : FLEete 3172 
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HEFICIHNT 
KFILTHRING 
| is through glass 


Since 1945 ‘Pyrex’ sintered 
glass filters have become 


standard equipmentina 
great number of 
laboratories and chemical 
plants. Parke, Davis & Co 
Ltd., and similar 
organizations, use them 
as filtering agents in 
standard equipment and 
in research investigations. 
The economy of using 
‘Pyrex’ sintered glass 
filters is readily 
appreciated when the long 
life and high mechanical 
strength of the discs are 
considered. The discs, 
being made of ‘Pyrex’ 
glass, have chemical 
durability, freedom from 
undesirable elements, a 
low co-efficient of thermal 
expansion, and, hence, 
resistance to thermal 
shock. The consistently 
high quality of ‘Pyrex’ 
discs is based on the glass 
quality and on the control 
exercised during 
manufacture. ‘Pyrex’ 

discs are available in five 
grades, providing average 
pore diameters from 2-120 Z 

microns: and in arange of 
10-120 mm 


diameters from 
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partment, James A. Jobling & Co. Ltd., Wear Glass Works, Sunder 


ADDRESS 


Please send me: * the current issue of ‘Pyrex Glass’ and al! future issues 


* ‘Pyrex’ catalogue * delete which is not applicable 
y Y 


are you on our 
mailing list for ‘PYREX’ 
technical literature? 


Some details of the industrial and scientific uses for 
‘Pyrex’ sintered discs (all to BS1752) and their 
characteristics are discussed as the ‘Product of the 
Month’ in the current issue of ‘Pyrex Glass’—a 
technical bulletin distributed free by James A. Jobling 
to all who are interested in the advances now being 
made in the development of Scientific and 

Laboratory glassware. ‘Pyrex Glass’ is issued . 
every two months. 


new PYREX’ 
catalogue now available 


Latest edition of the famous indispensable ‘Pyrex’ 
Scientific and Laboratory glassware catalogue 
containing ten sections, listing over 1,000 different 
items of apparatus and equipment. Available now 
from James A. Jobling. 


‘Pyrex’ is the registered trade mark of James A. Jobling & Co. Ltd. 
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TOXICOLOGY 


Mechanisms and Analytical Methods 


Edited by C. P. Stewart, University of Edinburgh 
and A. StOLMAN, Connecticut State Department of Health, Hartford 


In 2 volumes 


Reviews of Volume I: 
ae the editors are to be congratulated not only in producing an outstanding book but also 
for undertaking the monumental task of writing the first six chapters . . . this book will be of 
immense value to toxicologists and clinical chemists. Indeed, no analytical biochemist, whatever 

his field, will want to be without a copy. One eagerly awaits the appearance of Volume 2? 
Proceedings of the Association of Clinical Biochemists 


“This volume wil rapidly gain recognition as an authoritative reference in this field.”’ 
Medical Tribun 


TOXIC 


NEW YORK i111 Fifth Avenue, New York 3 


VOLUME 2 
The Mode of Action of Poisons 


By C. P. STEWART and Gustav J. MARTIN 
Gases, Vapors, Mists, and Dusts 

By J. C. Gaat 
Identification and Estimation of Volatile 


Poisons 

By Henry C. FReiMutu 
Ethyl Alcohol 

By R. N. HARGER 
Barbiturates 

By A. S. Curry 
Acidic and Neutral 

Barbiturates) 

By A. S. Curry 
Alkaloids and Related Bases: Identification 

By CHARLES G. FARMILO and KLAUS GENest 


Poisons (Other than 


VOLUME | 


Of Volume \ listed in Natu 


Content 


PHOSPHORUS ESTERS 


September 


May 1961, 921 pp.. 178s. 6d 
Acids and Alkalies 
By Victor E. Levine 


Chemical Tests for Metallic Poisons 
By A. STOLMAN 


Analysis of Residual Pesticides in Food 
By Victor E. Levine 


Poisonous Plants 
By ARTHUR E. SCHWARTING 


Radioactive Isotopes and Compounds 
By Ropert E. and G. RicHarp Grovi 


Miscellaneous Determinations 
By A. STOLMAN 


Che Treatment of Acute Poisoning 
By E. H. BeNnstey and G. E. Joron 


SUBJECT INDEX 


1960, 776 pp., 157s 


17, 1960, also available upon request 


Chemistry, Metabolism, and Biological Effects 


By Ricuarp D. O'Brien, Pesticide Research Institute, Canada Department of Agri- 


culture, London, Ontario 


Review : 


1960, 434 pp., 103s. 6d 


“That very considerable trouble and care has been taken in compiling this authoritative 


work is very obvious.” 


The Industrial Chemist 


Detailed table of contents avai lable upon request. 
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PRESS 


METABOLIC PATHWAYS In 2 volumes 


Edited by Davip M. GREENBERG, University of California School of Medicine, San Francisco 
Completely rewritten Second Edition of CHEMICAL PATHWAYS OF METABOLISM 


Knowledge of the metabolic processes of living organisms continues to accumulate at a 
rapid pace. Since the publication of the first edition, many missing details in the knowledge 
of particular intermediates and enzymes in established cycles have been determined. This work 
surveys the existing knowledge of the steps in the metabolism of the important major constituents, 
in living organisms. Each contributor is actively working in the area which he covers and knows 
the subject matter from personal day-to-day contact 
Review of First Edition : 

“Taken as a whole, these volumes represent the most authoritative and concise account yet 
published of present knowledge of metabolic pathways . The essentials have been adequately 
covered. The text is well illustrated with formulae, figures, and tables, there are extensive refer- 
ences to original papers and reviews, and each volume contains an excellent index, both author 
and subject.” Science Progress 


Volume 2 AMINO ACIDS, NUCLEIC ACIDS, PORPHYRINS, 
VITAMINS, AND COENZYMES July 1961, about 750 pp., approx. 150 


Nitrogen Metabolism of Amino Acids Metabolism of Heme and Chlorophyll 

By Puiwie P. CoHen and H. J. SALLACH By SaM GRANICK and D. MAUZERALL 
Carbon Catabolism of Amino Acids Thiamine 

By Davip M. GREENBERG By PeTeR ALBERSHEIM and JAMES BONNER 
Biosynthesis of Amino Acids and Related Metabolic Pathways Involving Niacin 

Compounds and Its Derivatives 

By Davip M. GREENBERG By NATHAN O. KAPLAN 
Metabolism of Sulfur-Containing The Biosynthesis of Flavin Derivatives 
Compounds By GERHARD W. E. PLAUT 


By ERNEST KUN 


The Synthesis of Proteins 
By itse D. RAACKE 


Biogenesis and Metabolism of Folic Acid 
and Vitamin B,, 
By THOMAS H. JUKES and HARRY P. 


Purines and Pyrimidines BROOUIST 
By MARTIN P. SCHULMAN 
Nucleotides and Nucleosides AUTHOR INDEX SUBJECT INDEX 


By LEONARD WARREN 


Volume | CARBOHYDRATES, LIPIDS, AND RELATED COMPOUNDS 
1960, 572 pp., 128s. 6d 


Contents of Volume \ listed in Nature, September 10, 1960, aiso available upon request 


PROTEIN AND AMINO ACID NUTRITION 


Edited by ANTHONY A. ALBANESE, St. Luke’s Convalescent Hospital, Greenwich, Connec- 
ticut, Burke Foundation, White Plains, New York, and Oshorn Home, Rve, New York 


1959, 604 pp., 114s. 6d. 


For those active in human and animal nutritional research, this book will prove invaluable 
as a source of new data, authoritative reviews, and résumés of the broad significance of the 
experimental findings in nutrition and biochemistry, notably in protein metabolism 


Detailed table of contents available upon request 


Phone WHItehall 6631 


17 Old Queen Street, London, s.w.1 LONDON 
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A-60 the new NMR 


The achievement: reproducible 60 MC high resolution proton spectra that 
anyone can run 


A completely new practical approach makes Nuclear Magnetic Resonance available 
, to every laboratory. The A-60 Analytical NMR Spectrometer introduces the Varian 
tchema. F , ’ field frequency control system which locks together the magnetic field strength 
: - and the transmitter frequency. The resulting stability and simplicity make possible 
the routine running of spectra by quickly trained non-professional employees as well 
as the use of precalibrated charts. Now, interpretation, cataloging, discussion and 
exchange of NMR spectral data will be greatly accelerated 
60 megacycle NMR is the highest performance standard available. The A-60 achieves 
i-part-in-10° resolution, yielding needed detail for research or analysis 
Quantitative analysis is provided by an electronic integrator which is a built-in part 
of the A-60 NMR Spectrometer 
By observing proton (hydrogen) signals only, sizeable operating and instrumental 
simplifications have been made possible. 
The very smal! space requirements and non-critical environmenta! needs of the 
Varian A-60 mean that it can be installed readily in any laboratory. Price of the 
A ata me panies complete system, including installation by a Varian engineer anywhere in the 
world, and one year's full warranty, is $23,750.—f.o.b. Palo Alto, California. 


VARIAN AG 
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Whatman Filter Papers become a tradition during schooldays 


that follows a chemist through his entire working life. , 
The reason lies in tradition of a different kind 

a tradition of manufacture. 

For almost 200 years Whatman has been a leading name 

in paper-making history. In one of today’s most modern mills 
critical attention 1s given to the quality of raw materials, 
production control is in the hands of men who have a 


craftsman’s flair and a chemist’s ‘scientific’ brain. 


This tradition of setting and maintaining consistently 


high standards at every stage of manufacture gives 


every Whatman grade a guaranteed dependability. The range of Whatman Filter 
It helps to explain why Whatman Filter Papers are known, Papers is discussed in the 
respected and used routinely in at least 80 countries. ‘Filtration Section’ of the 


Whatman catalogue. Please 
H. REEVE ANGEL & CO LTD write for a copy of this 
Great Britain 9 Bridewell Place London EC4 


U.S.A. 9 Bridewell Place Clifton New Jersey 


monograph and of the 
Whatman ‘Buyers’ Guide.” 


Sole distributors of 


WHATMAN FILTER PAPERS 


Manufacturers W. & R. Balston Ltd 
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ROTAMETERS- 


"DELICATE SPECIMENS 
you can THROW ABOUT ! 


CEEMA Preserve your 


Biological specimens — insects,  SP@CiMeNS IN solid 

| small skeletons, fish, etc., em- . 
bedded in a block of Ceemar transparent plastic 
plastic are completely visible 

and can be handled indefinitely Trial kit 40s. complete with 
without injury—ideal for both full instructions. Post Paid 
school classes and advanced (in the U.K. only) 
students. You prepare them 

yourselves using the Ceemar Obtainable from the 
Kit—a simple technique for principal laboratory 
any laboratory worker. suppliers or direct from 


E. M. Cromwell & Co. Ltd., Galloway Rd., Bishop's Stortford 


MAGNETIC 


SEPARATOR 


AND RESEARCH 


Are you interested in industry 
or in research ” Either way you 
should know about Rotameters 

instruments that measure the 
ate of flow of piped liquids and 


: The Magnetic Separator used by the British, 
enc Commonwealth and Foreign Government Depart- 


Over 300,000 Ro te already in use in 
es br inde try u ents, University and Commercial Laboratories 
‘dic atin yntrolling all over the World. 


th of *te w 
"4 ho even in certain instances when the specitic gravities 
we of the minerals are so close that they cannot be 
separated by the Centrifuge. 


Standard Instrument includes a non-magnetic Vi- 
ROTAMETER 


brating pan with feed-hopper and collecting pans. 
Can also be supplied with Vertical bulk separation 
FLUID MEASUREMENT AND CONTROL 
FLOW — DENSITY — LEVEL 


attachment shown above at side of Separator. 
ROTAMETER MANUFACTURING COMPANY LIMITED 


Send for particulars. 
330 Purley Way, Croydon, Surrey Tel.: CROydon 3816 


CHAS. W. COOK & SONS, LTD. 
97 Walsall Rd., Perry Barr, Birmingham, 22B, England 


35! 724 


| 

i 
uw 


Front and rear welded frames provide maximum rigidity. 


e Removable back gives access to services. 
e ri in- run Metal drawer tracks and slides incorporate a cam 
adjustment 


Rubber buffers to drawers and doors ensure quiet 


‘TEN-POINT’ All Metal 
a e a Recessed door and drawer-handics improve appearance. 


Adjustable shelves in cupboard units 
Easily adjusted levelling feet fitted with P.V.C. shoes 


Laboratory Furniture 


Zinc coated mild steel construction for added protection. 
Stoved melamine-base enamel inside and outside for easy 
cleaning. 

Units dismantle for shipment resulting in 

lower freight charges, and ecasy assembly on site 

Full instructions are provided with each installation 

Write for literature to-day. 


Griffin & George 


(LABORATORY CONSTRUCTION) LTD 


Morden Road Mitcham Surrey Mitcham 9201 
Walsall Road Perry Barr Birmingham 22B Birchfields 5002 


in association with Grundy Equipment Limited 


MEMBER OF GRIFFIN & GEORGE GROUP - LONDON «© BRISTOL: BIRMINGHAM - MANCHESTER » NEWCASTLE-UPON-TYNE - GLASGOW 


Duratrak * 


Regd. Trademark 


The most useful device known for the control of AC Voltage 


The range includes 
portable, metalclad and 
oil-immersed models, 
line voltage and above » dual-output types, high- 
. frequency types and 


VARIACS are available in a very wide range wt . ‘ 
ts for laboratory many “specials 


VARIAC is the original continuously-ad 
justable auto-transformer, providing a 
smoothly variable output trom zero to 


of models from small t 
rite for compl 


ment use to large ganged as- 


and instr 
semDiies for three-phase power 


informat 
VARIACS are available open or covered, as 

single units or ganged assemblies, for 

manual operation or motor-driven. 


* Duratrak? Dart 


k (Regd. Trademark) 
clusive to Variae 


ng longer 


Durat peV-SHMTFE pr 


t Serres ) an outpu 


onty VARIAG HAS DURATRAK - 


&) Claude Lyons Hd. 


VALLEY WORKS + HODDESDON ~« HERTS + TELEPHONE: HODDESDON 4541 (6 LINES) 
and 76 Old Halil Street: Liverpooi/ 3 Tel: CENtrai 4641-2 CL59/2A 


x 
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TAL CHRONOMETER: 


ipplication in which the initiation of pulses 


It has a long tern 


_CRYS 


it ideal for any 


t precisely defined intervals is necessary 


of within 12 seconds a vear at normal temperatures 
| to 25°c. Models « ilso be supplied for wide 
Mechanical rigidit ind electrical stability e re h 
ce unattected by vibration and movemen the 
enced road, rail or seaborne installati 
Data rcuitry 24v d.c. oper 
‘ Re ocal starting - Rack or cabinet t 
S one per sec.. 0 if In 
m™ fe Ove lsize: 1 
Some applications— To synchronise SO c.p.s. gene s and 
econd scope “Irieger For borat« 
te pulse s« ce As marke I< med i pp iti 
dir elect caurdiograph, resp recorders, p 
Fo med services for timene 1 count dow 
apt atic ic roadca I 
ork with u r sidere: e-A iste 
on time contr As a ce re 
es 
write for timing for Greater Accuracy” 


TION SYSTEMS LTD 


AT. 


fe f er information 

COMMUNICA 

WORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL: TEMple BAR 4506 
T & Elect 


Aut elet 


HOSLAB 
Regd. Trade Mark 
Laboratory Equipment 


Polythene Covered Wire Carriers 
for Winchester Bottles 


4 


\\ 


(= 


ca 


= 


t 


PRICE ON APPLICATION 


HOSPITAL AND LABORATORY SUPPLIES LTD. 
12 CHARTERHOUSE SQUARE 
LONDON, E.€.1 
COMPLETE LABORATORY FURNISHERS 


Be precise... specify 


BAKER 


instruments 


X-RAY MICROSCOPES 
| 


AND SPECIAL TUBES FOR 


v.F. FOCUS (RANGE 


Piease address enquiries to 


ELECTRON-PHYSICAL INSTRUMENTS LTD. 
433 STRAND, LONDON, W.C.2 


) RADIOGRAPHY 


MICRO TEXTS FOR TAXONOMIC RESEARCH 


GY OF BRETISH MOSSES A new Ten 
CORDA Af ICONES FLUNGORUM 
RAY SOCTETY \ P 
For tur 
MICRO METHODS LTD. East Ardstes, Wakefield, Yorkshire 


NYLON ° P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No Quantity too smal/ List on application 
BRASS * COPPER’ ALUMINIUM ~ BRONZE 


H. ROLLET & CO., LTD 


LONDON, BIRMINGHAM, LEEDS, LIVERPOOL, MANCHESTER 
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Which Microreader? 


Ross's unique experience in building the 


world’s finest pidi scopes IS the 


assurance you could have of the practic 
ability and versatility of a Miucroreader 
We offer this new product of Ross 
optical engineering with every confidence 
that you will find in its many opera- 
tional advantages, optical excellence and 
reasonable price the complete answer to 
which Microreader ? 
* Takes all microrecord material 
card, fiche or roll film, 16mm 
and 35mm. 


* Bright enough for reading 
under normal room lighting. 

* Adaptable to take  photo- 
copies. 

* Easy to operate—easy to carry 
about. 

* 


Price £78.15.0 with ~« 15 lens, 
other lenses available. 


ROSS 
Write for the Ross Microreader 


rklet Demonstrations on re quest 


ROSS ENSIGN LTD, CLAPHAM COMMON 
NORTH SIDE, LONDON SW4. MACAULAY 2472 


(REGO, TRADE-MARK 


Transformers 


Open shell type 
transformers from 
5 VA up to 5 kVA to 
B.S.S. 171/36, core 
type single phase and 
three phase, ait 
cooled and o1 
immersed, are in 
cluded in our range 
May our. engineers 
assist your designer 


zoom” Continuously 
Variable Power 

Stereomicroscopes 

FLAT FIELD—No loss in depth 


and no re-focusing needed when 
changing power 

LARGE WORKING DISTANCE 
—Up to 8” with the 0°5 attach- 


ment lens 
MODERN FUNCTIONAL 


STAND—simple, rigid and 
well balanced. Focusing is 


smooth and positive with | The ZENITH ELECTRIC co. Ltd. 


extra wide rack and pinion. 
MANY OTHER ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 


EXCLUSIVE FEATURES 
wit fer Grams Voltaohm, Norphone, London 


to solve that “one 
off” problem ? 


Send for 
descriptive leaflet to 


BAUSCH & LOMB OPTICALCO.LTD 
GENERAL BUILDINGS, ALDWYCH, WC2 | 


~ 


MANUFACTURERS OF ELECTRICAL EQUIPMENT 
INCLUDING RADIO AND TELEVISION COMPONENTS 


tec 

4 

ha 

17150 

i 

| 

ZENITH 

4 g alt ¥ 
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NEW 
MICROFOCUS UNIT 


HIGH POWER 
HIGH RESOLUTION 
FINE FOCUS 
SHORT EXPOSURE 


The new microfocus X-ray unit has 
interchangeable guns giving focal spots 
of different sizes and powers. A loading 


of 50 kV d.c., 10 mA gives a focus on 


the anode of 6 mm x 100 microns which 


makes the unit specially suitable as a 
source for a diffractometer. It also 
considerably reduces exposure times 
when using photographic methods. 
Additional focusing guns are available 
which give foci of 1.4 mm x 100 microns 


and of 40 microns diameter for single- 


crystal and microbeam techniques. 


Please write for details in catalogue 
356 000. 


HILGER 
WATTS 


HILGER AND WATTS LTD ~- 98 ST. PANCRAS WAY LONDON N.W.1 + TELEPHONE GULliver 5636 
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Biggers, A. MeLaren and D 


No. 4779 


Michie have 
article, Inbred and 
Hormones 1 im Na/ure 
514. The first of their comments 
that. m jon 


Drs J. D 
COD 
Hybrid Mice to 


February 20, p 


Resporse ot 


publishe 


supports my view evaluating mtorma 
of an animal in quantitative bio-assay, the slope of 


dose-responst needs to be considered 
me of their rt he r Tits, h mwever, seam to by 
not ih coneerned with a choice between inbred 
and F, hybrid animals bio-assay Althouch J 
lo not believe that clarification of the points which 
thev have criticized will contribute much to the real 


wish to make a brief defenes of my 


Followin this I will diseuss 


sue at hand, I 


tion on these pomts 
mijustification of their conclusions 
Sensitivity I have applied the basic prm ples 
letermining the best measure of response im bio 
assav as thev were outlined by Gaddum and full 
llustrated later by other biometricians in vluating 
the bio-assay information obtainable im an anual 
expernnent It is necessary to draw a clear distinc 
n between quantal and quantitat in 
terms of the importance of 6. The papers published 
by Drs figvers, MeLaren and Michie concernime 
nformation of an assay animal have been merely 
meerned with variation, and I do not think there 
3S an\ ie] for them to restate the history of the 
tatistics concerned. The qualitative experimental 
viven article apply to th 
m the relationship of I purposely 
woided a discussion of variation in such assays 
and) considered mainiv the sensitivity me wured 
by the slope of the dose-response cur 1 «lo not 
believe that mv presentation im this manner has 


‘onfusion to readers It ray 
onfusing to Biggers et «al 
ipression that imbreds are 

hybrids in biological responses 

My of the 

testosterone experiments was mainiv to illustrate the 

point that the #’, hybrids are not more 

SeETLSIT IVE than inbreds as meas by the slope of th: 

response curve It is likely, when the sensitivity 
values of the parents differ widely, that the 

the fF hvbrid will fall between them be 
viditive effects of polygzencs When the 
the parental strains are similar m sensitivity to @ given 
stimulus, the values of the Ff’, hybrids may be either 
vreater, smaller or similar to the parental straims. 
depending on the degree of dominance, genic and 
sene-environment interactions. used the BALB/c. 

1 Jax experimental results to illustrate the former 

ease and the experiment with C57 strains to illustrate 
had no intention of concluding that 

hvbrids were more sensitive one than 


ir to be 
because thes 

more able 
presentation 


exrpermments 


necessar! 


value of 
‘ause ol 


val es of 


the latter. I 
oibreds or 
the other, but rather wished to give a possible mter 
pretation of the results based on the polygenir theory 
of imheritance 

| did not the 
variance independent of the means as 
concerned with variation, but simply gave the actual 


the 


not 


render 
was 


response to 


transtorm 


means and variances for the sole purpose of plotting 
the means. Crude as my method may have been, | 
think I illustrated my point by comparing the 
slopes. In the experiment using BALBe and A Jas 
mice, I tried many different transformations of the 


responses ; the logarithmic transformation gave the 


best results although it was not fully satisfactory 
Finney in his Statistical Method n Biological 
Assay. p. 76. has pointed out that In practice, 


slight heterogenetty of variance will not affeet the 


NATURE 


893 


statistical analysis Very mith h, and a transformation 
that is approximately correct will be adequate 

with used only the 
y mtormation 


Also, there 


In concordance this statement, I 


comparison of bio-assa 


hy brid 


means in the 


between the inbred and mice 


were no indications, from glancing at the variances 
that the / hvbrids were less variable than the 
inbreds 
{ judge from their criticism of my tise of mice withm 
limited range of bodyv-weights that Drs. Bigger 


i 
MeLaren and Michie have confused ‘normal variation 


with ‘variation im response to stumiuiu used mice 
within a given range of body-weight as an aid in 
adjusting dosage of hormone, and to eliminate the 
need for correeting for differences of body-weight in 
the analvsis of the data. Should the smaller variation 


F, hybrids be due merely to theu 
bemg more im weight, the 
eould be corrected statistically 

the dith 


in response of the 
f increased 


ariance 


Tesporse 
It is more likels that rences im variation, if 


any, are a retlexion of physiological =r gulating 
abilities. which at in turn. a reflexion of geneti 
environment mteractron 

Clonade ex pH prent «ai of published 
results The comments concerning my experimnent 


tabulation ot 
imterpretation 


on respotise Lo gonadotroy im my 


p iblished data do not contradict my 


and lusion that hvbrds are mot neces 
sarily’ more sensitive than imbreds Furthermo 
there seems to be no theoret eal basis for them to 


be 80 

It is mentioned that I y ioted only half the results 
of Claringbold and Biggers I did this 
both their methods of administration of 
the relative inbred 


because, m 
oestrogen, 
and F, 


order of Yr sponse ot 


hvbrids was the same 1 did mis-state Emmens s 
conclusions. and appreciate Drs. Biggers, MeLaren 
and Michie’s correction. However. I neither misquote 
nor mis-state the conclugion of Drs McLaren and 
Michie. who have stated On the contrary, the 


published facts suggest that inbred straims are usually 
more variable than inter-strain hybrids, with random 


bred eolonies oceupving an intermediate position 
J. Genetics, 54, No. 3, p. 454). This obviously means 
that random-bred animals are less variable than 


inbreds. Dr. Bigyers et al. pointed out that the mame 
of the oestrogen was im orrectly cited from their paper 


and the title of lable 2 of my conununication pub 


lished in Nature was not clear. [ sincerely regret this 
CATE 

Unjustification. Drs. Biggers, MeLaren and Michie 
draw their conclusions without considering the im 


portance of the ‘slope of the dose response CUPrVe IL 
assay they relied on ‘variation 
They cited thirteen papers | Nature, 182, 77 

including expernments using st h anunals as mouse, 
fowl and Drosophila for making comparisons between 
F, hybrids Among thirteen 
papers TeESPONses 


alone 
1958 


and inbreds these 
three dealt 
one, my paper om response to androgen, one by 
MeLaren and Michie on the response to ‘Nembutal’, 
and the other by Claringbold and Biggers on the 
I have discussed my paper 
above and omit further discussion of it here. In the 
Nembutal’ experiments (McLaren. A., and Michie, 
D.. J. 54. 440: 1956) the authors tested 
nbreds, F, hybrids and 
bred) by giving the drug to the same mice on days |, 
2. 3. 8, 9 and 10, and to ‘fresh mice’ on day 10 
They observed the response each day . but only dav 1 
10 ‘fresh mice’ data were used for analvsis. 


only with biological 


response to cestroven. 


Clenetics, 


Mousery’ mice (random 


and day 


ae 
a 
a 
4 
4 
Be 
get 
a 
ty 


were onutted trom 
the data 


The five davs records 


analysis I caleulated the variances using 

vhich they excluded and found the combined 
arnances with the degrees of freedom in paren 
theses) to be: 0-0346 (45) for CS7TBL : O-0849 (43) 
for CBH: 0-0396 (44) for the F, hybrid; and 


00-0213 (44) for ‘“Mousery’ animals. The variance tor 
the #f hvbrid is than that the C3H 
train. but greater than that for CS7BL, although not 


the “Mous 


fon 


statistically significant. The variance tor 
ery’ mice appears to be the smallest among them 
The relative order is obviously different from that 


vhich obtained (estimate of varrance O552 tor 
COTBL: O-O0778 for C3H ; for hybrids 
and 0 OL76 for Mousery ) based on two-days records 


However, perhaps their selection of data was due 


to their lack of understanding of the biological nature 
f the experiment 
The other ten cited by Bigues Me Laren 


and Michie dealt with normal variation and not with 


ariation of biological re sponses Such data might 


be a basis tor sper ulation. but could not be “definitive 


vidence for conclusions about biologi al resporises 
There seems to be a la k of distinction between 
normal variation and biological response 

It is clear that at the present time no one has 


iflicient amounts of critical es idence for the general 
made. It 


zation which these imvestigators have 

true that Mather suggested the possibility ot 
F’, hybrids in bio-assay, and Lerner pointed 
that heterozygotes have better self-regulating 
ability. than homozygotes Moreover, I believe 
that under ordimary environmental conditions and 
vithout treatment, the hybrids 


homogeneous in morphological traits than inbreds, 
but to equate this morphological homogeneity with 
response to chemical or biological stimul requires 


further expermnental ev idence 
It is well established that there are species difter 
enees in sensitivity and that, in bio-assay, preference: 
given to certaim for certain assays; fo 
metamorphosis in the tadpole for assay ot 
chicken 1o1 


species 


varmple 
thvroid 


androven 


hormone comb-growth — of 


crop-gland secretion of pigeon for lacto 


enic hormorn and uterus growth in mice for 
estrogen L beheve that there are differences s also 
nm sensitivity between races, breeds strains 
sithin species as well Indeed some differences have 


shown to exist between mouse strams, 4@& 


heen 
already illustrated in my article in Nature, 185, 514; 
1960. Inbred strains can be very useful for assays of 
ertaim substances This has been well illustrated 
and discussed by Becker and Berg (Poultry Scv., 38, 


$62) in a paper in which they compared inbred and 
hybrid chickens in high and low planes of nutrition. 

Finally. I that | do not underestimate 
the potentiality of F, hybrids for use im 
It has been claimed that the heterozvgotes are 
buffered than the but differences 


between them in the are 


reiterate 
bio ASSaVS 


bet ter 


homozygotes 
mechanisms of reactivity 
Our understanding of 


practically 


inderst ood yenetic 


pathways im the 
and reliable data from comparisons im b1o-assay 
inbreds and F, hybrids are limited 
from evnthet 
numerous, and their end-points in assay 
physiological and morphological 


poorly 


pols yeni systems are 


nul 
values between 
Assay substances and biologieal 
sources 

vary Widely 
measurements to rates of survival 
stances, it seems wise tO Use an empirical approach, 


than to draw conclusions which 


fron 


In these circum 


as I have, rather 


might mislead the expernnenter mto believing that 


NATURE 


June 3. 1961 90 


there is more evidence available for his making a 
choice of animal material than actually exists 
K. 
Roscoe B. Jackson Memorial Laboratory. 
Bar Harbor, Maine, 

Dr. Chai has now raised a criticisin of an earher 

paper of ours (J. Genet... 54, 440: 1956 As explained 


in the paper in estimates of variance of 
response derived from animals which have acquired 
a deyvree of resistance through previous exposure to 


Our selec 


quest pork. 


the drug have no simple interpretation 


tion of data’ consisted of using onlv estimates of 
variance derived from mice not previously exposed 
to the drug Furthermore, it is not statistically 
wate to pool Variance estumates., as hai has 
donne when the estimates are deri ed from the same 
mice on different occasions and when the responses 
on <«lifferent are correlated for Chars 
distinetion between “variation of biological responses 

and “normal variation’. in so far as these two cate 

gories can usefully be distinguished, it is not easy to 
see why thev should not be subject to the sare 


nnderlyving mechanisms of genetic and che velopmit ntal 


homeostasis. We have discussed these matters more 
fully elsewhere New Biol., 19. 48: 1955 
McLaren 
Institute of Animal Crenetics 
University of Edinburgh 
Donatp Mient 
nt of Surgical Scrence, 
University of Edimburgh 
Development of resistiane to drugs. particular! 
those affecting the central nervous svstem, is wel 
known The analvsis which Drs. MeLaren and Michie 
made. testing the significance of this. was not con 
vineing, for their Interpretation (that response to 


Nembutal’ is affected by previous dose) was based on 
only part of their results. The primary concern in poo! 
ing or comparing variances of different groups should 
the mean 
there was, or Was 
McLaren andl Mi hie used the logarit 
the variances 


be that 
not that 
to the drug 
seale for correcting the dependence of 
Phis transformation was not adequate. 
this applies Too 


Variance 1s independent of the 


rot eXposure 


on the mean 


as they themselves stated, 
strong a correction and results in a negative corre 
lation bet ween When L analvsed 


their results. I noticed that they pooled the variance 


ariance and mean 


estimate in the two-day tests and compared the 
variances without considering that the means were 
different and the transformation not adequate 
Transformation of data for biological responses is 


often a troublesome matter and it is difficult to ob 


that although 
“normal 


tain an adequate scale. | reiterate 
Variation oft hiological 
may be subject to the same underlying 


further 


response and 


Variation 
genetic and developmental mechanisms, 
experimental evidence is necessary before thie can be 
Furthermore. there is little informa 


accepted as tact 
variabilit, 


tion available regarding differences ink 
between inbred and F, hybrids in characters which 
have different evolutional significance Speculation 
with regard to homeostasis, a concept 
theoretical and controversial. should 
stituted for proot 


which is 


not be sub- 


WK. CHAI 


4 
da 
‘ 
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LETTERS TO 


ASTRONOMY 


Origin of Jupiter’s Great Red Spot 


Cue Great Red Spot im the southern hemisphere of 


Araypiter otherwise ever-changmy surtace of 
id has bathed tronomers tor many vears! 
prose this to outline the 
esulis of elementary dvnanueal and hvdrodvnaniucal 
onsideration which straightforward 
explanation of the phenomenon Contrary to 


venerally accepted views®, the rotation 
of the Great Red Spot does not rule out the possibility 
is in the solid planet’: T beh e that 


topographical feature’ ot the 


That its origm 
jute a shallow irtace 
ot the ‘solid polarrnet could account for the observations 
The theory should 1 
tional tests, and an experiment is now in 
check the 
based 


amenable to further observa 


hand to 
chief theoretical armrounent on which it ts 
TOL kon 


The mean radius of Jupiter is about 


The Great Red Spot, which is elliptical ino shape, 
having its long axis along zenoventric latitude 22° S., 
occupies 30° of longitude and of latituck Accord 
ny to observations of the motion of markings on 


Jupiter's visible surface*., which go back more than a 


eentury, the rotation of this surface about the axis of 
hbemg a 


i 


he planet is non-uniform, complicated 


function of latitude which ts 
the equator, The period of rotation of th 


less than that of other regions. and 


al about 
equatorial 
rone is mun 
istronomers find it 
rapidly rotating part of the 
the other parts as Systen Il 


convernent to refer to the more 
disk as System L and 
Their average periods 
with re spect position and time are, respectively, 
Yh. 50m. 30s. and 9h. 55m. 40s. In System LI, spatial 
variations of the mean period with respeet to time 
range trom Oh Dom. Js. to Oh. \s re gards 
ods in System I], 
fron see To 


Within 


rotation is most 


ariations m time of the rotation pet 
these are erratic and have a range 

10 see, ce pending on position on the disk 
Svastem 


rapid 


the equatorial zone, the 
roughly on the equator Temporal 
Huctuations in period over a range 15 sec. are 


maicated by the observations. 


During the past hundred years or so, the period 
or the Creat Red Spot has varied between Gh. 
3ls. and Qh. 55m. 448.. the average value bemg 


Yh. 55m. 38s.; the corresponding amplitude of this 
lnift in longitude with respect to the mean motion 
= 1.080), and on the present hypothesis the motion 
of the Spot is also that of the ‘solid planet’. The 
average (with respect to position) period of the South 
Tropical Zone, in which the Spot is embedded, has 
55m. 27s. and 9h. 55m. 36s. The 
corresponding average linear velocity of the South 
Tropical Zone with respect to the Spot is about 
the positive sign indicating that this 
motion is in an eastward (westerly) direction Points 
on the equator rotate about the axis of the planet 
at 12 km./see 

The mean density of Jupiter is 1-34 gm. em 
According to Wildt’s theoretical model**. the atmo- 
sphere has a depth d (say) of 12,000 kn. and a mean 


varied between 9h 


n.;8@C., 


3 
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density of 0°35 gm. en TI 
of mertia of the atmo phere about the 
exceeds O-2 of that of the whole planet \ssruminey 
motions of the visible inface are repre 


entative of the flow at lower levels (and this assump 


that the 
Tionm has some theoretical backimg if possible 
estumate the order of magnitude of temporal flue 
tuations im the angular 
This turns out tor bye 
of the 
evineed, on mis hy pot he sis. by the motion in 
of the Great Red Spot. and it follows therefore that 


transfer of angular momentiun between atmosphere 


nomentum of the atmosphere 
comparable with the flnuetuation 
momentum of the 


angular solid) planet” a- 


and ‘solid planet’ might account for this motion 
Evidently, 
Variations, 


J ipiters ‘dav’ is subjeet to quite large 
lie to meteorological causes. 
The variation of latitude of the Red Spot 


expeeted on the present model is utterly negligibh 


probably 
(rreat 


and this accords well with observation 
Hvydrodynarnical theory 
rotates so rapidly that the 


suggests that Jupiter 
effect on the general 
shallow 
solid planet’ will be 
with height, and thus the 
will make its presence manifest at the level 


cireulation of the atmosphere of 


topographical feature’ of the 


quite a 
attenuated very slowly 
feature 
of heavy cloud at the top of the atmosphere. Specitic 
ally, the irmount the 


atmospheric flow cannot 


feature’ if A. the height of the ‘feature ahove (or 
depth below the general level, exceeds 

where x is a muuber of order unitv. (° is a charac 
teristic Wind speed in the vicinity of the “feature 


feature 
solid 
there will be 


Lis a typical horizontal dimension of the 
and ©) is the angulat speed of rotation of the 
When this eriterion ts satisfied 
stagnant colunin of fluid stretching, not necessarily 


im a vertreal cdireetionl from the 


feature’ at the bottom of the 


topographical 
atmosphere all the way 
This column of fluid 


will partake of the imotion of the 


to the top of the atmosphe rm 
iopographical 
feature’ and virtually no mixing will occur between 
the withm the column and = that 
Although effects of this kind were predieted ane 
demonstrated long ago by Sir Geoffrey Taylor’, the 
Taylor to oceur is 


without 


foreyomg criterion for 
only based on crude theoretical arguments of any 
own The 
laboratory 

If L 25.000 kin... d 12.000 kin.. 
and © 15 10-4 rad./see., 
(1). A 6 km 


stresses in the 


eriterion is now ing tested im omy 
2 m./sec 
according to equation 
Although geometrically 
‘solid planet 
feature’ 


shallow 
d le 10 the presence ota 
having this height would 
If the ‘feature’ cannot be 
supported elastically, it may be necessary to invoke 
slow convection in the ‘solid planet’ to account for 
it. assuming that to forces of slow period the ‘solid 
is really a very 
viscosity of the 
1079 gm. em.-! see 

Equation (1), 
tional to L, 


‘topographical 
exceed sem 


Viscous liquid The coethcient of 
solid’ would then have to exceed 
which shows h, is ‘nrersely propor- 
suggests a possible explanation of the 


uniqueness of the Great Red Spot. for if there were no 


eorre 


rotation aXt- 


T 
| 
yang 
° “9 
lee 
ay 
ey. 


SUH 


topographical feature having ot 


40.000 km. and /& nowhere substantially exceeding 


the eritical alue for the Spot other topovraphical 
features’ would only produce spots on those occasions 
vhen ¢” has a sufficiently low value Phis appears 
to be borne out by the occasional appearance of 


short-lived slightly sinaller than the more 


permanent Creat Red Spot. and it will be of um 
portance to serutinize the observations more closely 
n this connexion It is not permissible to apply 


1) to verv shallow topographical features . 


because then friction has to be 


equation 
taken into account 
atmospherie flow around the 
fluid 
presence of the 


Considerations of the 
underlying the (.rea 
Red Spo 


Spot 


hypothet eal column ot 
account tor the 
Hollow? on the 
for the 


th the 


Spot 


equator-ward side of the 
bizarre nature of the imteraction of the 

Atmosphere 
of this column 
of the 


interpretation 


Spo 
South Tropical Disturbance 


irbulence resulting from the presence 


be most mtense on the wleward side 
I 


olumn, and th bear om the 


astronomical observations of 


have bee 


typical bin 


oft radio Jupiter’ 


Recently, bursts of radio nose n reported. 


and the electromagnet 


estimated at about LO! ergs \s the 


eneryy in 
Kimetie energy 
of a typical turbulent eddy in Jupiter's atmosphere 


about 1024 ergs) is several orders of magnitude bigger 


than this, one vonders whether radio bursts are dur 
thunderstorm 


this 


to lightning flashe associated’ with 


aetivity, oF to strong interaction between 


rhulence and dupiter 


R. 


Department of Physics 
King x Colle ye 


University of Durha: 
Neweanst ls Tyne. | 
En Britan nice wy 
BM. 7 t Jupite Fal Fal Ltd.. Londor 
X.. D i Stewa A 1 
i stor 4 
well, R. N Su ur Rad i 
i mo 
‘ rb. s Pey ixf hy 
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ASTROPHYSICS 


Anomalies in the Light Curves of Meteors 
resulting from Fragmentation 

IN one of a series of papers on the physical theory 

Jacchia' has pomted out that while the 

bright 

the simple 


oft meteors 
Curves 


with 


observed decelerations and = light 


neteors are in good agreement 
ballistic theory, the faimter photographed 
with the Baker Super Schmidt cameras show startling 
He has adduced evidence to show that the 
theory of progressive fragmentation of the meteoroid 


meteors 
anomalies 


offers a snnple explanation of the observed anomalies 

In a recent comumunication®, | have shown that the 
observed light curves of a random sample of 360 
studied by Hawkins and Southworth 


that the luminous efficiency factor t in the 


sugyest 
uninosity equation for meteors has to be regarded 
ae a variable along the trail of an individual meteor 
atmospheric density ¢ at 
that the 


proportional to the 
trail It 


ancl 


every port ol the was shown 
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normalized light curve, when the theory thus 


modified. fits better with observational data than 
the corresponding curve of the conventional theory 
For a single-body meteoroid, if we denote by x and 
the height-intervals from the level maximum lumiuneo 
sity. (corresponding to stellar magnitude Wy, to 
levels of equal luminosity (corresponding to tolla 
magnitude VW) on the ascending and descending 
branches of the light curve, then the ratio x (x 3 
is related to M/ M max AM For a given value 
of AM. the values of this ratio as given by the 
conventional and modified theories are nearly the 
eas can be seen from Table | 
‘ ' Mod ‘ 
t ¢ ys 
“4 
directed attention to the tha 
the single-bodwv theory. the height-interval from t} 
level of maximum luminosity to the level of couplet: 


ablation independent of the mass of the meteoroidl 


and is uniquely related to the seale-height a of the 
itrnosphere, bemg equal to l-la aecording to the 
conventional theory and 0-7a according to the mod 
The effect of fragmentation on the light 
ascending 
). and, in a good many cases, to lengthen 
Without 
that the ratio 


theoretical val 


tied theory. 
urve is, in general, to shorten the part of 
the curve (x 
the deseending part of the curve 
nto cetails, it 


may be mentioned 


4) will deerease from: the ut 
as a result of fragmentation | have therefore 
ise of this parameter as a rough index to study the 
hehaviour of the 360 meteors listed by Hawkins and 
Southworth. The value of the ratio is found to be 


less than 0-6 for nearly two-thirds of the meteor 


miade 


Rejecting these, the values of « and 3 for the remaim 
ing meteors are plotted in Fig. | against the appro 
priate values of AV, $v this process of selection 


| have eliminated the large majority of the fragmented 


meteors, so that the behaviour of the light curves of 
hose remaining mav be expected to show a close 
iM} 
14 10 5 2 6 
All 
rig. 1 


= 
ere 
> 
be 
wag 
ute 
| 
= 
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degrees of approximation to the theoretical light curve. 
Curves 1 and 2 in Fig. 1 are the normalized light 
eurves according to the conventional and modified 
theories for 6-38 km. 
It is clearly seen that the observational data are in 
” of the modified theory. 
than 
ith 


a scale-height value of a 
weord with the light curve 

To study the behaviour of n 
those in the random saniple of 
vorth, have 
sted by Whipple 
the meteors in the random sample had the end-pomts 
of theu kan per cent of 
meteors had their trails 
>and 40 kn For about a third of 


x 


eteors brighter 
Hawkins and 
data of 144 


Vhereas Jess than 3 per cent of 


examined the 


neariy off 
ending 
the Tiit 
than 0-6 
data of the remain 


that of Fig. | 


trails below 75 


between 


Teors 
he ratio x i to be less 
the 


and plotting 1 
similar to 


Rejecting these, 


ng meteors in & 

tis found that the light curve of the brighter meteors 
oo are in better conformity with the normalized 
ight eurve of the modified theory than with that of 


The conven ional theory 

The Draconid shower 1946 vave. 
wv the first time. the clearest indication of the need 
concept of hody meteoroid 
the concept ot the metecroid 
a cluster of breaking fragments’ (refs. 1 and 5 
The data these taken from the 
paper of Jaechia, Kopal and Millman® have been 
plotted in Fig. 2. Comparison of Figs. 1 and 2 brings 
+t strikingly the effect of fragmentation on the light 


meteors of October 


o revise the f the pra 
and te replace it with 


relating to mete 


curves of meteors. 


meteors (Jacchia, Kopal and Milly 


For the luminous efficiency factor + in the luminosity 
Whipple derived the relation 


equation for meteors, 


log t log 9-07 log v 


log t 


where v is velocity of the meteor in em./sec. It ts 
significant to note that the value of log p at 100 kin 
for the Rocket Panel Atmorphe re (1952) is O-065. 
which 18 practically equal to log t, in Whipple's 
equation. It is also of interest to note that the mean 
value of log ¢ between 120 km. and 80 km. for the 
Rocket Panel Atmosphere is 9-02. Whipple's 
equation is, therefore, very nearly equivalent to 


where 6 is the atmospheric density at 100 kin. or 
mean atmospheric density between 120 and 80 km. 
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The observational data relating 10 light curves of 


ineteors are in better accord with the relation : 
7 er 
sa variable along the meteor trail. 
R. ANANTHAKRISHNAN 


where 


Dominion Observatory, 
Ottawa 

nan, K.. Nature 


Jacchia, L. 


Ananthakris! 


Hawkins, G. ind Senuthworth. I 
40 (1958 

‘Whipple. he Mod. Phu 15. Ad 
Geophysics, 1, 135 (Academie Press bi New York Ye) 
iat 59. 246 4 

Opik, E. J., Physi f Met Flight he At here, 149 (1 
science Publishers, It York 

Jacchia, L. ¢ Kopal, Z Mill P.M { pi 

Nanometeorites 

munication is a preliminary report of ow 


tio 


The 


icle colle 


airborne part 


November 15, 


high-altitucte 
the Areti 


WHR at 


obtaimmed m on 


‘ tor was exposed from a (’-2 aireraft at ar 
altitude of 60,000 ft longitude 144° W. and at 


latitudes ranging trom a duration o 


pact Type whiel 


The particle collector was of an in 
, four collection surtace 


id simultaneously expose 


each with a different effective collection area and 
consequently different particle-size cut-offs The 
siatlest particle which could be malis idually colle 
were approximately 0-2, in ciameter, The 
particles were collected directly on high-purity 


thick supported 
The exposed 


Formvar’ films approximately 70 A 


by 200 imesh in copper screening 


reens examined by electron 


without any chemical treatment after exposure The 


were 


ioving and sed parts of the collector were 
either coated vith Teflon’ or constructed = fro: 
Teflon’ to eliminate the need for lubrication f 
de-1eing 

Examination of the posed samples revealed 


ultra-small, high-densit) 
in addition to th 


particles larger than 0-2y 


enormous numbers of 


particles of the order of in sizé 
<olid and ‘fluffy 


seen in previous high-altitude 


normal ls 


collections at lower 


latitudes 

Fig. 1 shows an electron micrograph of a portion 
of a cluster of these ultra-small particles, a O-lu scals 
background material with 
holes small spherical particles 
app arto hay eey aporated Tablk l shows approri 
ate particle-size distributions for these high-demsit 
spherical particles and for some ultra-small irregular 


unresolved some 


whit h 


and 


from very 


particles which were also found 
These extremely small particles and the backgrowul 


material have also been studied by selected-area 
eleetron diffraction. The high density spheri ai 
particles have given diffraction patterns indieating 
i bole 
nye \ parti per si rang ticles 
Ww 
4 137 
on yt 145 
yf} r 
" 
i” 


: 
No. 4779 
4 
121, 521 (1955 
on 
a 
— a 
— 
cap 
| 


coy position of nickel monoxide and also of taenite 
The 
ippear to be 


The following 


material and the irregular particles 


background 
and ferric oxic 


V nite hee mononice 


additional comments « 


these ultra-small particles are appropriate 

1) They are always found clustered, sugyvesting 
that at the altitude of collection they were within a 
arger particle which has afterwards evaporated, 


probably ander leetron-beam bombardment in the 
electron 


2) The 


aterial 


mall spherical type and the baekground 
ionally dete 


etions and in balloon 


have orca iis on 


her high-altitude aircraft colle 
collections during the 


3) This collection was made during a period ot 


past four years 


inusual solar activity in the auroral zone Major 
flares were observed on Novernber and 
November 15. brane 

4) The ultra-small particles appear to be about 
100.000 times more mumerous than particles 
OFT larger 

The four rultaneously exposed collection 


approximately correct: qdeerease tn 


with an 


irens showed an 


partie le numbers peer mit area n 
collection aperture and particle-size -off, madicating 
freedom from contamination of samples 

high altitude 
latitucles indicated that. at 


50.000 ft.. one is substantially 


Previous colle tions ut lower! 


altitudes greater 
tree of 


ination by terrestrial particles and thet numbers of 


have 
than contam 
prartic les colleeted are roughly proportional to «hura 
tron of exposure 

We feel that the evidence is strong for the existence 
ofa previously unstispected class of meteoric bodies 
Since these ultra 


thousand 


entering the Earth's atmosphere 


small bodies are approximately a times 
sinaller in diameter than the expected sizes of micro 
the them are 
likely to be critically dependent on their electrical 
charge and velocity in the Earth's ionosphere and 


propose, for convenience. to lahel 


meteorites, and since forces acting on 


magnetic field, we 
these ultra-small particles nanometeorites 
Nanometeorites may in part result from meteorite 
We are inclined, 
origin tor these 


ablation, or meteor fragmentation 


at present, to favour a hinar dust 
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particles \ tull report on nanometeorites will b 


}» iblished at a later time 


We wish to thank Mr rt Cohen and Mr 


Herly 


Joseph Frissora, of the Space Instrumentation 
Division of the Teehnology Instruments Corporation 
of Acton, Mass., for the design and construction of 
this particle eollector, and Dh James Friend. ot 
Isotopes, Inc., at Westwood, New Jersey, for arrang 


ny to have this colleetor flown tor i by tl Armied 


Forees Special Weapons Agency 


work Was sponsor Creophystes 
Research Directorate of the Ai Force Cambridg: 
Research Laboratorv. under contract AF 14/604 
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GEOPHYSICS 


Possible Identification of Atmospheric 
Waves associated with lonospheric Storms 
Ir has been noticed that ionospheric storm effects 
are not simultaneous at polar and more 
The 


results of an 


temperate 


Purpose oft this Is 


regions 


present the into the nature o 
travel ot these 


Mason’ has described the 


time storms at Christchurch, and has noticed that on 


eneral properties of nivht 


class of storm has relatively characterist ir 


These 


nt 


sudden commence 
features 


were storms with magnet is 
followed by 
in the ionosphere 
in virtual height of / 
nency often accompanied by oblique « choes and 


easily identifiable storm 
The latter 


laver and drop in eritical 


characterized by 


enhanced layer tonization 


wh storms were chosen 
for study as they gave the least ambiguous effects 
Night-time tonograms were studied at Christchurel 


Islan { 
order to measure the north 


and = ut Campbell 


43° 34° S.. 172° 48 
52° 33° S.. 169° 09’ E.) in 
ward 
Periods immediately preceding and following a loca! 


component of any travelling phenomena 


night-time magnetic sudden commencement with 
K-index disturbance of 5 or more. during July 
1957 February 1961. were used. These tumes included 


the eighteen months of the International Geophysical 
Year. during which the standard of 
particularly suited to the project. The 
ronospherte storm were a sudden drop in the critical 
frequencies and a rise in virtual height of the F layer. 
oblique echoes, retardation of 
night The 
rise in virtual height of the # laver was taken as the 
onset of the though the height 
were usually more extreme at Campbell Island than 
at Godley Head. 

32 storms in all were stuclied ; 


recording was 


criteria of an 


and other features 


extraordinary ray. 


and noted tirst 


storin, changes in 


but for the following 


reasons 24 were discarded: (a) 7 were discarded as 
their onset-time was obscured by continuing effects 
discarded because 


onset; (c) 4 were 


of earher storms; S&S were 
sunrise occurred before 


iliscarded as onset at Campbell Island was obscured 


storm 


by polar cap absorption; (d) 5 were discarded as no 
storm developed at Christchurch. 

The remaining 8 storms were considered sufficient! 
reliable to measure the apparent velocity between 


898 

= 

in 
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Table 1 THE APPARENT VELOCITY OF STORM S@NDICATIONS DEDUCED FROM TI 
Maximum K-index ovet Pin nset at Time of onset at Apparent velocity 
of storm K-index of msi i Ca bell Island (G.M.1 Christchurch (G.M.T.) from Campbell Is, to Ch’ch, 
G.M.T.) listurbanes period Lower lit Upper timit Lower limit Upperlimit Lower limit Upper limit 
Dee. 19, 1957, 09 10-50 11-31 11°33 j28 02 
Sept. 3, 1958, OS-42 50 zo me | 
Feb. 11, 1059, O7-5 40 50) 20 04-30 fin 613 
Mar. 26, 1050, 4-5 04-34 767 
Aug. 16, 1060, 14-00 15-17 15-30 x4 x37 
ov. 1 16-05 115 16-40 16°45 737 
Mean yin “ul 
these two stations. With ionograms taken only at GEOLOGY 
certain fixed times. the velocity may only be stated 
between limits Table 1 gives the lst of storms 


with sudden commencement times, followed by onset 


times at Campbell Island and Christchurcl The 
spherical distance between these two stations was 
1.105 km. at a height of 150 km... and using these 
data the velocity limits were caleulated 

The K-index first used was that deseribing the 


naximum disturbance period m the course of the 


this work. the K index for 


the actual period involved from sudden commence 


magnetic storm, but for 


ment until storm onset was more appropriate. These 
figures were moore consistent with corre lation 
between delay time and magnetic activity, the event 
m July 8. 1958. having greatest activity and least 


onset As the A 
ve 3-hr. periods daily they 
for detailed 


delay until storm index figures were 


only available for sueeessi 


are still not a sufficiently accurate measure 


vork of this mature 


In several cases the readings from ionograms were 
taken from 15-min. records, giving correspondingly 

ider lomuits to the observed velocity 

It is obvious from Table 1 that the northward 


component of apparent velocity is well defined and, 
as this is also the most probable direetion for any 
torm on | 


ivinating in the polar or auroral 


regions, this will be taken as the apparent velocity 
From the results it is suggested that this velocity 
« that of a neutral gaseous wave, being of the same 
order as that found for the limiting velocity of the 
listurbance from the Johnston Island nuclear 
explosion. that us. 470 m. sec at 150 km ref. 2 
It is further snugge sted that the apparent vertical 
novement of the rons is caused by the interaction 
of the ionized component of the disturbed atmosphere 
vith the magnetic field. The dissipation of this wave 


would also explain the more pronounced effects at 
( Island than at Christchurch. and also the 
five cases where no storm deve loped at Christchurch 

This work is part of the research programme of 
the Christchurch Geophysical Observatory, Depart- 
ment of Seientific and Industrial Research, New 
Zealand. under the superintendent, Mr. J. W 
Beagley I wish to thank Mr. C. H. Cummack for 
his guidance and also Mr. (:. A. M. King for helpful 
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Granite beneath the Northern Pennines 


FULLY cored borehole sited at Rookhop« 
(N ¥35/937.428 West Durham, proved the 
existence of granite at 1.281 ft. depth directly beneath 
(Viséan The drilling, 
is financed by the Depart 
Industrial and 


has 


Lower Carboniferous strata 


which os still in progress, 


ment of Seientific and Research, 


forms part of a programme of geological and geo 
physical investigation by t hie Durham Colleges 
oy Department 


The background of the follows 


The lead 


Operation Is #5 
which occult 


zine fluorme barium deposits. 
as veins and replacements in the Carboniferou 
rocks of the northern Pennines, were shown by kK. © 
Dunham? to exhibit @ concentric pattern of re gional 


mineral zones, suggesting that tmineralization was 


due to heated solutions. rising at a limited number of 
centres. and thereafter distributed laterally alony 
channels conditioned by hard beds in the Yoredal 
sequence Acid magmatic activity at ce pth Was 


souree ot the solutions 
and Masson-Smith 
negative Bouguer anomaly, 
Hospers and P. L 
a detailed gravimeter survey of the 


considered to be a possible 
Later on. M. H. P. Bott 
followmg up a strong 
first noticed during a traverse by J 
Willmore*. 
This revealed a ngyative gravity 


region anomaly of 
35 muilligals amplitude closely similar in character to 
batholiths 
Cornubian batholith. 
features of the 


the gravity field over exposed rranitic 


with root cupolas, such as the 
Furthermore, 


eonsidered to be 


certain anomaly were 
inconsistent with interpretation as 
Under the Alston Block. 
eupolas indicated by the gravity survey corre spond 
exactly with the postulated emanative 
the When the 
published, it was suggested that the most probabl 
explanation was that a granite of Permo-Carboni 
ferous underlay the and that it only 
supplied the mineralization. but also contributed to 
the devolatilization of the in the area 
Using a method of calculation devised in collaboration 
with BR. A. Smith, Bott® showed from the magnitude 
of the second derivative of the anomaly that the top 
surface could 3.500 ft. 
Weardale. No upper limit to the depth ean be placed 
from the gravity data, but having regard to the fact 
that no contact metamorphism is seer. mn the exposed 
Carboniferous rocks except near the Whin Sill. he 
coneluded that the probable depth 
2.000 and 3,000 ft The postulated granite 
become known as the ‘Weardale granite 


a sedimentary basin the 


eentres of 


mineralization vravity survey was 


aye area, not 


coal seams 


not be deeper than below 


was between 


has 


The borehole commenced near the top of the Great 
Limestone, 350 ft. from the surface position of the 
hanging wall of the Red Vein, the 


one of most 


i 
Bi 
le 
fl 
a 
2 
+ 
‘ 
4 
| 
ae 
{ 
| 
> a 
a 
_ 


W.N.W. channels of mineralization in the 
with a vield so far of 460,000 tons of fluorspar 
nad 48.000 tons vgalena. The collar of the boring 
is also 500 ft. from the hanging wall of the E.N.E 
burn Vein, a weak but very persistent fracture, 
hich has vielded 143,000 of galena, mainly 

associated replacements Both veins dip to 


tintrict 


ot 


tons 


irds the boring, which was sited so as to pass 
hrough them at depth. Below the Great Limestone, 
the base of which taken as the Viséan-Namurian 
im northern England a normal Middl 
Lin tit Group SUCCESSION Wis ncountered [wo 
quart lolerite sills were proved in these beds; the 
Little Whin Sill, 6 ft. thiek, is intruded into the 
Three Yard Limestone, and the Great Whin Sill 
0 ft. thick, lies beneath the Jew Limestone The 


Limestone Group remains to be 
when the faunal study of the 
it. but the expected change from 


ase of the Middl 
lefined exactly 


earried « 


iat heen 


limestone 


lark blue-grey limestone to pale \ 
} the approximate position of this boundary 
The Lower Limestone Group is represented b ul 
ternation of light grey stones, shales 
istones; no massive Melmerby Sear Limestorn: 
h as is present below Cross Fell is developed 
the typical pseudo-breecia lithology charact 
of this limestone is present in some of the band 
Beneath these light-coloured limeston black shal 
ery thin quartz- and feldspar-bearing cor 
erate beds rest directly on weathered erar 
h in a few feet gives place to fresh. well-foliated 
crocline-quartz-muscovite-oligoclase 
folrati is nearly horizontal, and aplite and peg 
bands occur at various angk 
“i ar, ten intersections of metalliferous unera 


boniferou 


ition have been made Of eight in the Car 
three are horizontal replacements in limestone 


of these is 16 ft. thick, rich im green fluorite 
trl sphalerite [wo typical Pennine Zone T veins 
irrving rrhotite, fluorite, quartz, have been 
ntersected within the granite at 1.349-1,363 ft. and 
1.585-1.656 ft.. the latter being acc mipanied by 
treme alteration of the granite 
['wo definite conclusions may be drawn at this 
tangre ] the granite so far proved is of pre-Carboni 
ferous age; (2) the mineral veins were fed from some 


© beneath that part of the granite so far drilled 
To the be added the buried 


( irboniferous cupolas served to localize the 


ray suggestion that the 


‘ralizing fluids into the ¢ arboni 


ip flow of 
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Isotopic Ages of the Weardale Granite 


nut 
eovite 
dium 

Conve specimen from a depth of 1.396 ft 

hoth methods whorl 


determinations been carnmed on 


the 


strontium 


have 

Weardale Granite! by both the 
argon methods 
in the borehole 
another from 


from 


and potassium 


rheasured by 
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asured by the potassmuin argon 


1.314 ft. 
nethod only 

Isotopic dilution techniques were employed for the 
letermination of rubidium, strontium and argon. A 


photorme tric method was emploved to detern, 
ne potassium The results for the rubidium 
trontium method are given in Table 1, and those 
the potassium: argon method in Table 2 
ible 1 RUBIDIUM-s De BRMINATI Mts i 
Normal Radiogeni 
! Rut routium stront (m.VvT 
Pel p.p.0 
j ‘ TEERMINA Mt 
des K,0 Weig Ra 4 
per fuse rg 
nt)* wt r 
4 l 2-034 j 
Deca s of potassium-40: “4 yr 
Aj 
I pic abu 10 pe 
* Potassium analys N. J 

All the results agre Vithin the limits of error 
Agreement between the two. wthods make sit high, 
probable that the veighted mean of the four figure 
<4 to the true age of emplacement of the granite 


The weighted 


Phe following points may be noted 


mean of 362 + 6 million vears rresponds to a 
Middle or Late Devonian age of emplacement 
according to the latest time-scales?.3 The isotopi 
results therefore agree with the borehole evidence: 
tor the pre-Carboniferous age of the granite. (ii) The 
age of the Northern Pennine mineralization from th 
field evidence* is undoubtedl|y post-Carboniferou- 
and probably pre-Tertiary. From lead isoto;» 


the mean model age ol 


Moorbath 


valenas is 280 


measurements by 
Northern Pennine veal 
ndlicating that the mineralization is in fac He 
e. Thus, from the lead isotope data and th: 
from the observat 


30 mullion 


as well as 1OnS } 


din the preceding communication, the northe 
with th 


absolute ayes, 


porte 


Pennine mineralization is not connected 

emplacement of the Weardale granite (it) Th 
weighted mean of 362 + 6 million vears for th: 
Weardale granite is significantly younger than the 


Kulp et al 


lates for the Shap granite given by 


These authors obtained 391 + 7 million vears by 
the potassium-argon method and 381 + 7 million 


method, 
obtained «at 
that th 


the rubidium strontium 
published rubidium-strontium 
Oxford on the Skiddaw granite sugyest 


latter may be contemporaneous with the Weardak 


vears by 


results 


granite 
We are indebted to Prof. 


material for this investigation 


Dunham for supplying 


the 
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CRYSTALLOGRAPHY 


No. 4779 


Highly Oriented Boron Nitride 


PYROLYTIC graphite deposited on a hot target! has 
been found to have a structure with highly oriented 
crystallites?. We have now prepared, similarly, by 
vapour phase pyrolysis and deposition on a hot 
target, a boron nitride the structure of which also 
has a high degree of orientation of its crystallites, 


Utilizing boron-bearing gases and regulating the 
parameters of the treatment, we have been able 
to control the deposit of the pyrolytic boron 


nitride. 

The X-ray diffraction pattern of pyrolytic boron 
nitride, Fig. 1, shows the structure to be composed of 
crystallites which are highly oriented with respect 
to each other and essentially parallel to the deposition 
surface. The stacking of the basal planes within the 
crystallites is considered to be turbostratic as indi 
cated by the expanded unit cell height. On the other 
hand, the diffraction pattern of normal boron nitride 
reflects the random orientation of the erystallites, 
but within these the basal planes are well ordered. 
The diffraction patterns are compared in Fig. 1 with 
the powdered sample sean intensity having twice the 
scale factor of the py rolytic. The trace of the py rolytic 
material has been amplified to enhance the low 
intensity peaks. 


4 
| | 
Pyrolytic Boron Nitride | 
| \ 

\ 
\ 
04 10x) 4 
28 


Powdered Boron Nitride | 


Boron nitride has a simple hexagonal lattice with 


init eell dimensions of a= 2-50399 + 0-00005 A. and 
6 6612 0-0005 A. (ref. 3). The height of the 


unit cell of the Pps rolytic material has been measured 
as 6-72 A. using iron-filtered cobalt Kx radiation on a 
General Electric XRD-5 diffractometer. Our experi- 
ence indieates that the a-dimension of the unit cell, the 
chord of the hexagonal net in the basal plane, is not 
significantly different in pyrolytic graphite from nat- 
ural graphite. Therefore, we do not expect any sig 
nificant change in the edge-length of the pyrolytic 
boron nitride compared with the publishe di data: this 
value has been assumed for calculation. The measure 
ment of the edge-length of the pyrolytic unit cell is 
planned. Crystallite size has been determined to be 
The theoretical density of 
normal is reported® as 2-27 gm./c.c., 
compared with gm./c.e. for pyrolytic boron 
nitride caleulated with the above data. 


approximately 140 A. 
nitride 
2-26 


boron 
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Spectrochemical analysis of the pyrolytic material 
shows a pure with only trace 
concentrations of Observed purit 
are magnesium, molybdenum and silicon at levels of 
about 10 parts per million or less, 
is deposited on the hot target as a 


relatively riaterial 


LN 


The material 
dense, fine-grained pieco. Thin pieces are transparent 
and fairly thick (1/2 mm.) pieces are translucent 
Samples have been obtained with either white or 
yellow colouring. Specimens of the white and yellow 
material have been examined by X-ray and chemical 
analysis and by neither method can we discriminate 
Microstructure of the material 
characteristic of 


between the colours. 
the 
found in the vapour deposition of the pyrolytic 
graphite. Fig. 21s a photomicrograph of a representa 
tive the surface of the 
being at the apex of the growth cones 


shows columnar cones those 


initial 

Examination 
initiated, 
available for this preliminary 


section, deposit 


been 


of the optical characteristies has 
are 


but results 
report 


not 


These are the initial results from the investigation 
of ps rolytic boron nitride. The work reported is one 
phase of a broader programme to gain better under 
standing of the single crystal properties of selected 
refractory materials such as graphite, graphitic alloys, 
carbides, nitrides and related compounds for which 
The tech 
nique of pyrolytic preparation produces samples with 


ack quate su gle « ry stals are’ not available 
highly oriented structures that can be used in place 
of single crystals for investigation of some properties 
of the materials. Thus, the preparation of the highly 
oriented boron nitride is @&hh approach to, and will 
permit the examination of, single-crystal characteris 
tics of boron nitride so that the effect of its lattice 
anisotropy can be iInvestivated, It is expected 
that the wide interlayer spacing compared with the 
interatomic distance within the plane will generate 
anisotropy of the fundamental physical 
proper of boron nitric 

We thank R. Mozzi for his assistance and co-opera 
tion in obtaining diffraction data. 
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PHYSICS 


Rates of Recombination in Hydrogenic 
Plasmas 


IN common with other experimental determina 


ons of rates of recombination of ions with electrons 
observations of the afterglow of 

the Zeta discharge have indicated that these rates ar 

much yvreater than sunple the ory Why 


comparison has been made with the theory of radia 


recent spectroscope 
precic ts 


tive recombination®-*, includimg recombination into 


all the excited levels of the a 
of the experimental 


t the theoretical value 


Another 
This is the 


falls short prumary 


m three body 
ionization by electron collision to which 
of detailed balance in 


The theory of collisional 


process recombination. 


nverse otf 
it re lated by the principle 
thermodynaniie 

mization was developed classically by Thomson’, and 
recormmbination-rates mto the vround 


body 


computed from this theory they also ar 


inaclequate To ¢ xplam the exper 


are 
found to be quite 


observat pons 


there proposed mor 


ron 
complex recombination mechanism which is based on 
vell-known atomic collision processes, and which may 
} ly } 


to explam the observed values. The three-body 
recombination-rate (derived from the classical ioniza 


tron-rate) 1s proportional to the fourth power of the 
principal quantum number of the state into which the 
falls. Thus there is the possibility of three 
recombination followed 


eleetror 


by 


excited state 


being an effective 


mto an 
This possibility is’ the 


racliative 
recombination mechanism 
kernel of the physical problem investigated here. 

been made of the 
hydrogen atom 
and of (BV, Z=5) ar 
populated as a result of the following processes among 
or BV), the 


free electrons and the corresponding 


Specifically have 


at which 
hvalrogen-like 


computations 
rute at the ground-states of 


boron 


the first 20 quantum states of the atom 


COMTI ot 

bare nuclei (1) collisional ionization; (2) three 
body recombination ; (3) collisional transitions be 
tween bound states: (4) radiative recombination : 


>) spontaneous radiative transitions The plasma 


was assumed to be optically thin 
The total rate at which the ground-state is popu 
lated is the suum of (1) cireect threes body recombma 


on: (2) direct radiative recombination: (3) eolli 


from all the excited 
spontaneous decay from all the 

his rate therefore depends on the 
Thus the solution 


ional transitions 
excited states 

instantaneors 
populations of all the excited states 


vas re quired ot the following set of equations : 


(rate of populating state 7) 
alt rate of depopulating state 7) 


is the population of the state having main 
are 


whe re 
quantum r Low energy collus Ons 
assumed to be sufficiently fre quent to ensure that the 
substates are populated relatively according to their 
These were solved 


statistical weights equations 


in 


ising the steady-state approximation 
‘ 
This ts legitimate for hvdroge n atoms and hydrogen 


like ions because transitions among the excited states 
and the continuwn are much more probable than 
transitions to and from the ground-state. Excluded 


from the computed rate ot populating the ground 
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state are processes where the ground-state electron 
raised to an excited state by collision and then returns 
to the ground-state by either a radiative or collisional 
transition 

In deciding the 
taken into account I noted the «¢ quivalence of situa 
Saha distribution of 


uppermost quantum state to by. 


tions (a) where states have a 
populations and (4) where there is an imaginary con 
tinuum of electrons having a Maxwellian distribution 
of velocities, extending over the same energy region, 
and being suitably quantized. Thus, 
discrete states merge mto the Hnaginary 


sary to check im 


in making the 


at the twentieth state, it was nece 
considered that at least the states 
This was 


red. 


com- 


h Cis 
diately below twentv were Saha populated 
shown to be so for the range of conditions con 
to M | Seaton private 


munication), and f-values caleulated by Green et al 


Cross-sections., due 


ton derived his expression specifically 


similarity to the ch 


were Sea 
but its 
expression justifies its use tor 


aw Mercury 


ical Thomson 


atoms. The caleulation 


for bons, 


eleetromi 


were done on 
"The 


correction factor which 


results are presented in Fig. | im terms of a 
which the 


has to be 


is the amount by 
ground-state radiative recombination-rate 
multiplied to give my computed-rate of populating 


the ground-state 


= 
iv 
~ 
1 10 100 
Electron temperature (47+) eV 
Fig. 1. Computed rates of populating the ground-states The 
for ions having nuclear charges 1 and 5 and for various 


curves are 

electron densities (em ) 
Computed rate of populating the 
Radiative recombination-rate into the ground-state 


state 
yn factor ind 


departures of the populations of the states 

their Saha values is illustrated in Fig. 2 
(kT, L eV.). In this connexion it is useful to 
designate a particular state which approximately 
the lower limit of the Saha region of the term 
I define it as the lowest 
electron greater 


The 


from 


marks 
scheme as the ‘collision limit’. 
for which the bound 
probability of making a transition to an upper state 
than to a lower state. The collision limits are marked 
on Fig. 2. The broken curve of this diagram depicts 


has a 


state 
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where racliat ive only are taken mto 


This case 


The Case 


Processes 


was worked! out by Seaton’. 


account 


set of curves of Fig. 2 ilhistrates clearly the 
effect of mereasing density on the mechanism by 
which eleetrons leave the continuum and becorne 
bound In the limit of very low density, radiative 
recombination is the only mechanism, and the states 


are populated aceordimg to. the capture cascade 
theorv. However, the Fig. 1 do not tend to 


init y because radiative recombinat ton states 


eurves of 


tollowed by OUS cle ake a contrib ition 
Such processes are more important at low density and 
this explaims the cross-over of the curves of Fig. l. 
the ce nsity mecreases, thre upper states progre ssively 
become populated more closely according to the Saha 


‘ 


distribution. This is due to the increasing influence of 


collision proce asses (mel wimg three body recombina 


tion 
The computed values for the rate of populating the 
vround-state may be compared with the experi 


mentally observed ion decay-rates for the hydrogen 

plasma of Zeta’. For the conditions of the measure 
the plasma parameters were (to a factor 2 

ne em. 3, kT, =1leV. The 

population decayed was about ten time greater 


the radiative recombimation-rate, in agreement 


rhent 
rate at which the ron 
than 
with 
nv computed value 

Since the work reported here was done, there have 
The 


in good auvreement 


appeared two reports on similar caleulations® 
Sates and King 


Be 


results of ston are 


30 per cent) with des providing useful 


confirmation of this other work, I have investigated 
the etfeet of « harge, eoxte niled the cale ila 
tions to higher-eleetron temperature, and have pre 


‘ nted the computed population of the excited states. 
R. W. P. 
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Doubling of the Proton Magnetic Resonances 
of Certain Organophosphorus Compounds 


We have found that some of the proton mine i 
several types of 
organophosphorus doubled This 
doubling ts in addition to the resonance multiplication 
that 


resonances of the alkyl gTOUps of 


compounds are 


would be predicted from coupling with othe 


tnagnetiec nuclei in these compounds, So far we have 
observed resonance doubling for three tyvpes of 
structures Type (1) is exemplified by 2-propy! 
phenyl phosphiny! chioride, In compounds of thir 


the alkyl group is directly linked to the phos 
Type (11) is « xemplified by di-2-butyi 
nvVlphosphate or butyl phe nylphosphonat« 
In such compounds the alkyl group is linked through 
an oxygen atom to the phosphorus Type (11 
miplitied by di-2 propyl phe nyiphosphonite, in 
which the phosphorus is trivalent. 
that the resonance doubling with 
ompounds clue to the samme sort of hinde: 


Type, 


phorus atom 


atom 


It seems probable 
type 
ed rotation that produces resonance multiplication 


in substituted ethane: However, in the case of 


type (1) compounds the axis of rotation is the bona 
orn and thie phosphorus 
A Fishe: 

model of the 2-propyl pheny! 
that if one of the 


ferred over the 


between the « carbon at 


rather than between two carbon ators 
Hirschfelder -Taylon 
phosphinyl chlorice 
tically pre 
the average, 


shows rotational 


LS other two 


then, on one of the methyl groups is 


closer to the benzene ring than is the other. Since the 


induced 
the 


ana 


benzene rmy relatively strong 
field, the methyl 
in different 


signals would result 


Posse 


magnetic LTOUpS would, on 


average, be Inagnmetic environments, 
two sets of resonance 

We have, at present, only an nmcomplete concept of 
the structural features that cause resonance doubling 


in type (IT) compounds, It seems likely that the same 


structural effects that cause doubling in Type (1) 
also cause the resonance doubling for type (II 


However, the situation is complicated by the mte 
vention of an oxygen atom between the phosphorus 
atom and the « carbon atom of the alkyl group. The 
doubling in type (IT) Was 
only when the molecule 
aromatic substituent and when the alkyl group was 
linked through an l-alkyvl 
phenylphosphates and di-L-alkyl phenylphosphonates 


resonance compounds 


observed contained one 


internal carbon atom. Di 


did not exhibit the doubling Qualitative proton 
Hi 
i } 


| 
| 


2-butyl phenylphosphate. (6) Tri-2-butyl phosphate 


/ 
/ 
‘ 

| 

| 

| 

Principa tum number 

Pig. 2. Poy tions of the excited states of roger 

curves af for val is lectron densities " 

Calculated population of state ¢ 
4 
g 
4 
F 

4 
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resonance spectra of (a) di-2-butyl phenylphosphate 
tri-2-butyl phosphate are given in Fig. 1. 
run at 40 Me./s. on a Varian 


odel 


and of (/ 
"These 
nut lear 
1.43008 
I here bs 


type (IL 


Spectra were 


rnagnetic resonance spectrometer, 


no background of experience with this type 


doubling im structures sunuilar to that of 


However, it is perfectly evident that there 


must be conformation oft type [il that repre ent 
lowe! poten jal energy than other conformations If 
in these conformations the two methyl groups in a 


2-propyl radical are not interchanged with respect to 
to the benzene ring, then reson 
This is true since the 


thew 


proximity 


doubling can ocew average 


magnetic environment of the protons of the two 
methyl groups would be different. 
We are continuing our investigations of the proton 


Inagnetic resonances of these three T\ pres re late ad 
ind> 
This 


(07-2 l 


ontract AT 
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RADIATION CHEMISTRY 


Photoemission into Liquid n-Hexane 


RECENT measurements of conduction’ and of ion 
transit time?’ in liquid n-hexane have inade use of the 
fact that electrons can be released into the liquid by 
the ultra-violet illuminations on the 
cathode surface These have been 
interpreted with the assumption that the ultra-violet 
light can be passed through the liquid to the cathode 
surface without producing ions in the liquid or other 
wise disturbing it. Even in the most highly purified 
n-hexane it is not certain that this is true, particu 
larly when subject to electric stress. The method 
described here attempts to overcome this difficulty. 

Ultra-violet light is directed through a quartz 
window, attached to the liquid cell, on the inside of 
which is deposited a thin metal film cathode. Elec 
trons are ejected from the opposite surface of the film 
into the liquid. By depositing a film of suitable thick- 
ness it is possible to produce a reasonable emission 
current without appreciably irradiating the liquid. 
Other advantages are that the area of the cathode 
illuminated can be controlled accurately and localized 
within the uniform field region, an important factor 
if current saturation is to be examined; and the 
spacing between electrodes in the cell can be made 
very small if desired, since the need for a large 
«pacing for oblique illumination is removed. This will 
allow much higher fields to be attained with reason- 
able voltages. 

The test cell was constructed from a short length of 
2-in. diameter glass tubing, with a ground-glass flange 
at one end to hold the anode assembly. The opposite 
end was carefully ground to ensure that the electrodes 


incidence of 
measurements 
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were paral le l. Both elec trodes were s« aled to the cell 
with cold-setting ‘Araldite’ found that 
contaminated the liquid The 
in diameter 
the present experiments the cathode film was 
visible light of 
about 50 per cent. The Spacing between the electrodes 
10? they parallel to 
2 per cent over the uniform field region. 
Finally, the 
clistillation 


since if Was 


neoprene “OO rings 
anode was a stainless steel disk, 1 in 
and in 
ion for 


with transimitss 


vas 3-74 cm., and were 
Wi hin 
cell was incorporated into a simple 
system which allowed the liquid to be 
legasset at a pressure of about 10 rm. mereury, 
After 24 hr. at a stre lo kV residual 


conductivity of the liquid was less than 10-1* mho 


se of em., the 
em., and on irradiating the outside of the cathode with 
ultra-violet light the current increased initially by a 
factor of 10%. However, this did not remain constant 
but decreased slowly over a period of 20 min. by a 
ultra-violet 
illumination, slow-tame effects were also observed in 
the decrease of conductivity Morani! found similar 
slow variations for the ease of direct illumination of 
the cathode through the liquid 

By reversing the polarity it that the 
current injected into the liquid with the metal film as 
cathode was about 100 times that injected with the 
The fact that there was a current when 
radiation 


factor of about 3. On switching off the 


was found 


film as anode, 
the film was positive imdicated that some 
was passing through the film and either releasing 
electrons from the stainless steel electrode or photo 
ionizing the liquid. The ratio of the two currents 
remained the same when the cell was emptied and 
evacuated, and this suggests that the currents 
originated at the electrodes and not im the bulk of the 
liquid. More careful of the thickness 
should allow the amount of radiation passing into the 
liquid to he reduced. 

With the cell evacuated the current from the film be- 
came saturated with increasing voltage, and was about 
10°*amp. In the liquid for the same field and illumin- 
ation intensity the current was approxunately 10-! 
amp. The variation of photocurrent with increasing 
field up to 700 V./em. in n-hexane has been reported 
by Morant', and with the present experimental 
arrangement a similar variation was observed over the 
same field-range (curve a, Fig. 1). At higher fields, 
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however, there ts a marked change, and the current 


increases with increasing field (eurve #, Fig. 1). 
Above 10 kV./em. the current varies with field as #4*! 
Although the equipment use d was not designed for 


mobility measurements, an estimate of the mobility 


of the negative tion in hexan’ can be made from 
the transient growth of current immediately afte 
switching on the ultra-violet light, and the value so 


obtained (about 8 10-4 em. V. see.) is in rough 
agreement with other published data?-*. 

The oxy riments deseribed here show that it Is 

urrent mto a dielee 

to tbject the liquid to 

that the current 


form field region is of 


possible to mjeet an appre eiabl 
tri liquid without having 
The fact 
contined To the centre of the un 
UMporianee in the st idly of transient phenome na 


intense radiation can be 


in which electrode edge effects can give Tise to appre- 
ciable error. Also, the long Tinne dlecay of current 


which is observed after the ultra-violet light is 
switched on would not be unportant if pulsed illuwmina 
tion were used, and the amount of charge injected 
into the liquid during the pulse would be considerably 
greater than that calculated from the magnitude of 
the steady current 

This work is part of a prograsrune which is receiving 
tinancial support from the Department of Scientific 
and Industrial Research. I wish to thank Prof 
M. W. Humphrey Davies for facilities provided, and 
Dr. T. J. Lewis for his encouragement and helpful 
discussions. 
D. W. Swan 
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Queen Mary College, London. 
'Morant, M. J Nature, 187, 45 (1060). 
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Chem. 


The Importance of Hydroxy! Radicals as 
intermediates in the Cross-linking of 
High Polymers by ,-Irradiation 


We have irradiated thin celatin films (thickness 
0-5-1-0 mm.) with cobalt-60 +-rays at a dose-rate of 
4-2 x 10‘ r. hr.* at 10° C The film was either 


suspended in a stoppered bottle containing oxygen 
or nitrogen or immersed in a liquid which filled the 
bottle. After irradiation of the film, attempts were 
made to dissolve it in 19 times its own weight of 
water at 40° C., and the viscosity of any resultant 
solution was measured. No increase in relative 
viscosity was observed when the irradiation was 
carried out in an atmosphere of oxygen or nitrogen, 
or when the film was suspended in liquid paraffin, 
benzene, ether, cyclohexanone, pyridine, acetone or 
an alcohol, even when the dose exceeded 1 mega-roent- 
gen. In the presence of water, however, the gelatin 
became cross-linked, as was shown by the fact that it 
was merely swollen by treatinent with boiling water. 

In a second series of experiments, gels prepared by 
dissolving 50 gm. of gelatin in 1 litre of water at 
40° C. followed by 1 hr. in an ice-bath were irradiated 
at 10° C. immediately after covering with a layer of 
an organic liquid. Liquids such as methanol, glycerol 
and ether markedly reduced the cross-linking in 
that part of the gel which they had penetrated. 
These experiments: indicate that cross-linking of 
gelatin induced by radiation is dependent on 
generation of free radicals by the action of the 
y-rays on water, and that these radicals attack 
gelatine in reactions which probably involve abstrac- 
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tion of hydrogen atoms, thereby forming free radicals 
gelatin chains which become the cross-linking 
Any organic liquid diminishes the 
cross-linking either by competing with the gelatin 
for radicals from the water or by interfering with the 


on the 


<1tes present 


cross-linking process. 

If. as our results suggest, radicals play an important 
radiation-induced cross-linking of polymers, 
results of Okada, Ito and 
These authors 
oxide pro 
induced by 
OXY 


part in 
the otherwise anomalous 
Amemiya! may readily be explained 
»bserved that an atmosphere of nitrous 


cross-linking of polvethylene 


motes the 
-irradiation, 
Dainton et 
oxide reacts rapidly with hydrogen atoms 
hydroxyl radicals and 


+N, (1 


hydrogen 


whereas an atmosphere of 
have shown that 
reaction | 


nitrogen, 


retards it. nitrous 


formation of 


H- + N,O 


with 


and it is known that oxygen ‘scavenges’ 
atoms to form HO,- radicals which are likely to be less 
than HO 


effective radicals in causing cross-linking 


Yosurrapa Tomopa 
Minoru Tsupa 
Hiratuka Branch, 
Government Chemical Industrial 
Research Institute, Tokvo. 


1 Okada, Ito and Amemiya, Third Conf. Radiation Chemistry, Tokyo 


October 16, 1960). 
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CHEMISTRY 


Prediction of Retention Data in Gas-Liquid 
Chromatography from Molecular Formule 


As a result of the introduction of the R,, method!-* 
of presenting gas liquid chromatographic retention 
ratios, it has been possible to derive a simple method 
of predicting retention data from a knowledge of 
molecular weight and structure. Preliminary investi 
gations have indicated its value in the struetura! 
analysis of organic compounds 

The retention index (/) of Kovats* is closely related 
to R,, by the following expression (ref. 2): 

log Reo 
9 
where /' is //100 and 6 the slope of the log plot for 
n-parafiins. /° can be mterpreted as the carbon 
number of a hypothetical n-paraflin having the same 
retention as the solute to which /’ refers. The formula 
of the hypothetical n-paraflin equivalent to the solute 
and will have a molecular weight given 
log Rr» 
/ 


is Cy Ho; 
by M, 


This can be regarded as the ‘effective’ molecular 
weight of the solute. We have found the difference 
between the effective and true molecular weights of 
the solute (AM,) to be a useful parameter for correlat 
ing retention data with chemical structure for the 
following reasons : 

(1) AM, is a conceptually simple parameter having 
the familiar dimensions of molecular weight. 

(2) It is virtually constant throughout a homologous 
series (Table 1). 

(3) It has no, or only a slight linear, variation with 
temperature (‘Table 2). 

(4) AM, is an additive function of the structural 
features of a molecule (Table 3) (except when specific 
group group interactions occur) 
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sibyhe 

available 


ous structural features obtained 


Thus 


trom and henee can 
pore 
once AVM, ftunetiona 


tives are po group 


times can be 
precdeted without any prior ¢ hromatographiy This is 
not practicable with the methods at present available 
6) AM, values of selected functional groups may 
be used to characterize ; 
particularly when the 
hed Thus, it 
ud chromato data contidently in the litera 
ire for the sol 


wrrelation charts ar retention 


chromatographic columns, 
retention data are to be pub 
should be possible to use the gas 
ition of evervday analytical problems 
AM, values need to be expressed to 
wer significant figures than / 


Work on the 
application to 


contributions 
AM, and the 


terization, structural 


compilat on of values 


column charac 


analysis and intramolecular interactions is proceeding 


n these laboratories and will be published im du 
eourse 
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Trimerization of Nickel-(Il) Acetylacetonate 
in Solution 


FoLLowiInG Bullen, Mason and Pauling’s confirma 
tion of the trumerie structure of anhydrous nickel-(11 
acetylacetonate’, we 


report evidence for the persis 


tence of the trimeric structure in solution. 

We have prepared the anhydrous compound from 
the dihydrate both by vacuum sublimation and by 
uzeotropic drying of toluene solutions, the latter 
method providing a particularly convenient means of 
obtaining water-free solutions molecular 
weight d 


compound in benzene (dried over anhydrous mag 


ryoscopie 


terminations on solutions of the anhydrous 


vave the following results 


nesium perchlorate) 


Weight of benzene (2 23°3 

Weight of acetvlacetonate 0-008 O-2050 
Dey n off 4 ng nt ‘ oo ie 
M ilar “ uhit 70 


the mean molecular weight of 779 comparing well 
vith a theoretical value for the 7 
Addition of 


in toluene precipitated the 


trimer of 771 
of the anhydrous 
dihydrate ; 


water to solution: 
compound 
addition of ethanol precipitated the corresponding 
di-ethanolate and of pyridine the di-pyridine adduct, 
the solubility of which was high enough to permit 
spectrophotometric examination Of the equilibrium : 


anhydrous ina pyridine ps ridine adducts. 


Absorption curves for various ratios of the reaeting 


passed through one of two cdistinet iosbestic 
addition, but with 

However, by 
ity of different 
we have been able to examine the 

thus, 4-methyl-pyridine 
conversion to the 
l 2 


rave 


points, indicating a two-stage 


considerable oy erlap ot the two stager 
taking advantage of the variable react 


heteroevelu bases 
two stages independently 
yave virtually complete 


conversion to the 
6-dimethvl-pyridine 


wt and incomplete 


whereas 2 
incomplete conversion to the LL: | adduct without 
detectable formation of the 1 2-adduet The form 


of the equilibrium constants for the two stages : 


[Ni(acac),. base 
{Ni(acac),!,}] [base 
[Ni(acac),.base,] 
[Ni(acac),. base base 
( orrespond to the reaction: 
3 base 3 Nifacac),. base 
Ni(acac),. base base =< Ni(acac),.base,. 


The constancy of the equilibrium constants obtained 
over a wide range of completion of each reaction 18 
shown in Tables | and 2. 

Bullen, Mason and Pauling’s structure 
determination shows that nickel the 
octahedrally co-ordinated by 


ery stal 
each atom in 
anhydrous trimer. os 
RIX OXYPEN trimerization presun ably Occurring 
number of the 


sO as to maintain the co-ordimation 


nickel atoms, It is rather surprising the refore that the 
intermediate 1 monomerie 
Recent 


X-rav analyses of zine acetylacetonate monohydrate* 


l-adducts appear to be 
where we might expect dimerization to occur 


and a triarsine nickel bromide complex’, however, 
suggest that five co-ordination may be more common 
than is often supposed. 
Our observation that 
the octahedral 


and 


nickel 


the trimeric structure, 


hence co-ordination of the 


> 
ah 
| 

a 

* Kovats, Hel icta, 41 19 
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Tal FIRST-STAGE EQUILIBRIUM 
Per cent Nias adduct 0 
j ) 4 
\ 
I =} TA | M 
wmiduct t 4 
mole ( 
» (mol 
Ave g 
atoms. is preserved im solutions of anhydrous nickel 


which hi 


the absorpt ron 


clarifies the ditheulties ive 


ith erpret 


acetylacetonate 
been met im attempts to 
spec tra of these solutions Both Jorue nsen? and Maki 
have the between the 
absorption spectra of the anhydrous and hydrated 


ing this in terms of ligand-field 


commented on similarity 
compounds, Interpret 
effects due to axial perturbations by the solvent in 
solutions of the anhydrous compound or to the small- 
ness of the axial perturbations in the dibvdrate. It is 
now apparent that both substances are examples of 
nickel-(I1) eations in an octahedral environment of 
six Oxygen atoms and the similarity of spectra is to 
be expeeted., 

D. GRADDON 
Inorganic Chemistry Department, 


South Wales, 


University of New 
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William Ramsay and Ralph Forster Laboratories 
University College, 
Gower St., London, W.C.1. 
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Mullite Formation in the Aluminium 
Fluoride-Silica System (AIF;-SiO:) 

Tuk role of mullite, the conditions and kinetics of 
its formation are among the main problems of ceramic 
theory. The equilibrium conditions of the alumina 
silica 
and Vaygot 
kineties on the 
investigations carried out on silica gel and alumina 
the mineralization 
The examination of the 
which 


svstem have been established Crotesik 


have given an answer to the problems of 
from their 


basis of results obtaimed 


Several authors have dealt with 
of mullite formation too’ 
AIF,-SiO, system suggests a way 
up the problem of possible mullite formation mechan 


may clear 
isms in ceramic preducts 

The followimg materials have been used : 
grade aluminium fluoride with or without structural 
water, silica gel produced by the hydrolysis of ethyl 
silane, cristobalite obtained by 1,300° C. heat 
treatment of the latter, rock crystal and silica 
glass. All materials were finer than 60u with similar 
particle-size distributions. Mixing was done mechani 
cally im an mill, the heat treatment in an 
oxidizing atmosphere 


reagent 


agato 


AN Pors N 
‘ 
$7 ) <4 
li 
INSTANT [N 
56 62 ou 
40 47 4 0 t 
li value cal 
The gross process may be deseribed by the tollowin 
equation 
12 AIF, + 13 SiO, = 2(3A1,0 .28i0,) + 9 SiF, 
using materials with tructural iter® by the 
reaction 
AlF, +SiO,. — 3A1,0,.2Si0 HE 
is mentioned, too 
Examinations, however, have been carried out 


with a slight excess of silica The samples were 


measured separately and dried at 105°C 
The reaction kimeties, as a funetion of heating tine 


and temperature have been determined by differential 


thermal analysis and thermogravimetric analysis 
The formation of mullite has been detected micro 
scopically and by X-ray diffraction patterns and 


letermined quantitatively by a Muller diffractometer 


The followmg statements are made 


(1) The formation of silicon fluoride in the AIF 
SiO, svsterm begms at 600 015° C. and is intense at 


cris tobal te 
| 


silica glass 
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Table | X-RAY DIFFRACTION PATTERN OF THE Stttca Gi 
MIXTURE, HEAT TREATED 2 HE 
7(kX.) Intensity Material Ir ity Material 
- 2 ALO, 1,872 2A1,0,.2A1F, 35 
it 1.684 
0 1.626 
] 1,47 
1,453 1 
1.423 
7 2 127 1.406 
06 1.369 
1.99 
. Loss of weight against temperature plots, being similar in the 
all silica moditications, are shown in Fig 2 and 
‘ 7) Two endothermal effects are shown by diffe: 
ential thermal analysis in the case of a raw mix made 
of water containing aluminium fluoride and different 
‘ ‘ ‘ silica moditications ; the first from to 330°C. and 
400 600 800 1,000 1,200 1,40 the second from 680° to 850° C. (Fig. 1) 
; remy — (8) In the case of the aluminium fluoride silica 
g. 2 j ride-cristobalit« as iwht 
of tas svatem the formation of silicon tetrafluoride ensures 


2) The bevinnow and deve lopment of the reaction 
a function of the particle size and the space between 


particles of the mix 

3) The begining of mullite formation does not 
coineids with the heon fluoride formation, having a 
temperature higher by 300-400° © 


4) The net 
lowest 


other 


ivation mullite formation ts 
of silica glass and higher with all 


silica) modifications 


energy of 
in the case 
The initial 
15° 


of mullite formation is 
, using amix of silica glass and aluminium 
fluoride (particle size less than 604) and agglomerated 
by pressure of 

(6) The quantity of developed fluoride 
HLCcreas 8 al Tho start expon ntially with temperature 
and is followed by 


50 kem 


silicon 


a& temporary quasi steady 
of silicon fluoride and the 


stare. 


The « te dove lopin wit 


simultaneous mullite formation needs further aetiva 
tion emery 


+ 
+ 

in + 

14 + t 


+ 4 
+ 
l 4 
lir 
Fig Ahiminium fluoride cristobalite loss f we 
function of temperature and time of thermal treatment 


Which miullite 
than in the alumina-silica system 
mullite 


conditions in develops more rapidly 
The velocity ot 
formation shows a rapid increase with 
Temperature 

\ erystalline and an amorphous tluorine-bearing 
body is formed at 600+ 15° C X-ray 
liffraction patterns of materials heat-treated in the 


interval 600-900° C. (Table 1) 


as proved by 
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BIOCHEMISTRY 


Reactions of Cytochrome-c with Methy! 
Linoleate Hydroperoxide 
Ir is now well known that the oxidation of unsatur 
ated fatty ilvsed by a variety 
The effect of 
has been of particular interest to us 


acids and esters is cat 
of Jvematin protein compounds! 
hron ¢ 
since 


we have evidence which conflicts with existing 


regarding the effeet of 


Theorie evtochrome on 
oletinie oxidation, 

In our attempts to elucidate the apparent catalytic 
effect of evytochrome c, it was discovered that 
certain conditions it could an 
particularly at pHs greater than 6-0. 


under 
antioxidant. 
With freshly 
prepared by adding 
phosphoric acid to a previously heated and then 
of slight 
excess of alkali, mereasing amounts of evtochrome « 
produced longer and longer induction periods, and 
provided that sufficient cytochrome was addod, 
oxidation could be delayed for hours. Table 1 
summarizes the kind of result that has been obtained 
by measuring the oxygen uptake of 3-3 ml. of an 
M/20 suspension of lmoleic acid in W/20 phosphat 
buffer with gelatine as a stabilizer in Warburg 
manometers at 30°. 


act as 


emulsions of linoleic 


cooled solution potassium linoleate im a 


¥ 

| 

/ | 

i | | AT 
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ia i 
to absor 
{ ncenutrat 1 0 ‘ ( 
f hr ‘ 4) mM 
mi mt ‘ 
i i 4 
t 
Oxvgen uptak rh mM absence of cataly: very 


ow, hours bye my re tor the absory tion of the 


! mum. of ) Phe above results, however 
how that eyvtochrome ¢ at high concentrations lias an 
mtioxnvaeenie effect comparison with its behaviour 
wt low conmeentration 


At 3-5 AM, 72 min. are 


the maximum rate of absorp Tea itter 
about S3 min Ar half 1) concentration of eyto 
chrome, the first 50 ¢. mm. of oxvven were absorbed 
mo n. and the rate of absorption was at its max! 

oat huis 

Changes in eytochrome «¢ durmg oxidation exper! 

nts have been followed spectroscopically and have 

wn fall im comeentratior vith 

of the maluction periods 

It se is to us that these phenomena can only be 
explamed by assur evytochrome atalyses 
he down of iw ed fatty acid peroxides 
nto ius ® products, but that durmg this catalytic 
process, the eytochrome becomes ‘denatured’, which 
snot unusual in enzymatic reactions of this kind, and 
that the ‘denatured’ eviochrome has the typical 
property of catalysing olefinic oxidation. The results 


that we have obtamed depend on tine su LOTLS used 
lt has been 


that suspensions prepared by 


bemye treo from traces of peroxides found, 


tor iple, shakiny 


lmoleic acid with gelatm solution in an mert atmos 
phere do not exhibit the above phenomena with those 
concentrations of eytoch ec, and that the anount 
of heating the potassium soap is subjected to during 
the proparation of the precipitated suspension has an 


length of the imaduction 


produced in the presence of eytochrome 


period 
It is thought 
that trace amounts of peroxide are removed from the 
nm the 
to bring it into 


on the 


linoler ink the instanee wh potas 


sium soap is heated in order solution. 

The effect of 
methyl linoleate prepared as previously deseribed* 
has now been studied. Working with a 5 10-3 M 
suspension of the pure hydroperoxide in a very weak 


eytochrome ¢ on pure trans-trans 


solution of sodium dodecyl sulphate, it has been 


observed that eytochrome ¢ at a concentration of 
16 10-* M 
destruction of SO-90 per cent of the peroxide, 
that about a third of the cytochrome is ‘denatured’ 
at the same tune. Oxygen gas is not liberated during 
the reaction but there is a loss of conjugated di-ene 
unsaturation, slightly than the 
The reaction is not affected in any 


will cause the almost mstantaneous 


and 


just less 


peroxide, way 


by diluting the peroxide with an equal quantity of 


pure methyl linoleate, or by a change in pH over the 
5-8 8-0. Haematin and porphyrin ¢ are both 
the former is slowly destroyed by the 


range 
inactive ; 
peroxide 

Work is continuing with the object of identifying 
the products of the reaction; in particular, it is 
hoped to identify the reduced hydroperoxide and to 
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obtain further knowledge of the denatured 


evtochrome 


k was carried out as part of the proyraninne 
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ot the 


Research 


Department of Serentihe 
\. Banks 
J. G. M 


uch Station 


SMITH 


Torry 


Department of Ssientifie and Industrial Research 
Aberdeen 
i \.. Rep. Food Invest. Board, 1939, 49 (1949 
Pa A. L., Food Res., 18, 560 (19 
184 S16 (19 


Isolation of Peptides containing 
Hydroxyproline from Animal Tissues 


THe idea that fibrogenie ce peptide which, 
in extracellular space is built into eollagen fibre ha 
byesenrn poe dated repeatedly in the course of the past 
thirty urs! There is no dir videnee o far 
of the existenes of a peptide which, as a precursor of 
collagen should contan the t al collagen 
acid hydroxyproline Peptides containing hydrox 
proline isolate 1 froma be considered rather 
as pl collagen catabolism than a steps in the 
course of brosynthesis of collagen 

In 1959 we found peptide-bound hydroxyproline 
in ultrafiltrates of extracts from different anima! 
tis ~ for lueidation of its biologieal significance 
we have presented some work which favours the 


hypothesis that peptic represent 


non-protein 


precursors of collagen protem 


In this communication e give the results of 


experiments dealing with the isolation and identifica 


tion of peptides containing hydroxy} roline 
We have experimented mostly the ekin o 


{-months-old pig embryos. Apart from that we have 


with 


investigated the vranulation tissue after the applica 
tion of carrageenin under the skin of guinea pigs, and 
we have examined growth-zenes of bones in bovine 


embryos Results presented in this communication 
involve peptides from pig embryo skin. 

Fresh tissue was homogenized, immediately after 
freezing with liquid air, by pulverization in @ mortar 
and shaken in a mixture of ethanol and 0-5 per cent 
of acetic acid (3°: Ll v/s The suspension warmed to 
boiling point was kept overnight at 0 After centri 
fugation, the ethanol in the supernatant was removed 


by low-pressure distillation at a temperature not 
exeooding 20° and condensed by froeze-drying. For 
deproteination we used a metal ultrafilter with 


membrane ‘Nojax’ cellulose casings, Visking Corp.., 
Chicago, at a pressure of 7 atm. approximately and a 
temperature of 1 The ultrafiltrate was independent 
of the total ultrafilterable hydroxyproline condensed 
again by freeze-drying. Fractionation of -'trafiltrate 
was carried out first by chron, tography 
(100 em. x 1 em.). using ‘Dowex 50 « 4’, mesh 200 in 
ammonia cycle. The column was developed by pass- 
ing the system through a solution of 0-2 M ammon- 
ium formate (pH 3-3) and 0-2 7 ammonium acetate 
(pH 5-3) into the mixing chamber used for gradient 
elution at 20-30 ml./hr. and effluent was collected im 
5-ml. fractions. Fractionation followed by 
determining the content of free and bound hydroxy 
proline in different fractions. Bound hydroxyproline 
was ascertained from the difference in hydroxyproline 


column 


wars 


4 
we 
= 
i 
q 
4 
Se 
| 
4 
4, 
q 
4 
of 
« 


) 
prolir nd pept filtrate of 
Pept prolir 


before and after acid hydrolysis of the 
140°, 6 N hydrochlorie acid Fraction 


content 


sample (3 hr., 


ontaining bound hydroxyproline were re-chromato 
graphed on Whatman 4 (descending in butanol 
acetic acid/water (4:1: 1 Peptides and amine 


detected by O-1 per ninhydrin 


tome, by a ape tific method for detec 


ils were cent 


solution in ace ting 


hydroxyproline and after chloration ef peptide bonds 


by iodostarch reagents, Strips of « hromatoyvrams con 
taming peptides were @luted by water and re-chroma 
tographed in a similar way Hydroxyprolin and 


proline wore determined colormetrically m aliquots 


of extract The amino-acid composition of individual 


p ptides was ascertained after acid hydrolysis, using 
paper chromatography as montioned 

As shown in Fig. | 
two tractions, 


with column chromatography, 
and 2B, with 
r chromato 
1 at least four other 
peptides in which the content of proline and hydroxy 
determined It was found that 
relation of proline to hydroxyproline in individual 
Owing to the fact 


we found yp» ptide 
hydroxyprolin By 


graphy we identified in fraction 


pore parative 


proline was molar 


peptides deviates from5 :ttol:1 


that the ratio of both tnino-acids mentioned ts 1: | 


nm mature mammal collagens, th finding is m good 


agreement with the generally accepted opimion, that 


hvdroxvlation of proline proceeds after its meorpora 
Ho 


tion into peptide Oveneous spots of peptide s 1, 


Table 1 AMINGO-ACI COMPOSITION OF I IVIDUAL PEPTID} i 
PRA 

i i i, 
tity tly 
Arg tel (elu 
tily Glu Hy} Hyy 
lHivpr Ala Ir 
Hypr Ala Pre 
Ala Pr 
Le 

al 
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hvdrolvsed 
and the amount of amino-acid determined. The lst of 
in Table 1. This examination 
proved that peptides with greater mn on paper 


A, obtained by re-chromatography were 


amino-acids Is given 
obility 
chromatography contain a lower number of different 
But proline 


and hydroxyproline were always found. Sore 


amino-acids vlycine, vlitan 


Spots 


have not been identified so far 
Peptide hydroxyproline formed 20 30 per cant of 
total ultrafiltrable hydroxyproline 
V. KRopris 
M. CHVAPII 
Institute of Industrial Hygiene and Occupational 


Diseases. 
Karlovo nam. 33. Praha 2, 
Czechoslovakia 


ill, J. Vatu i St tu ( 
tit Pul ations, Lond 
Por kK. ind Papy G. 5 
Ziff, M., Kit k, A., Dresner, I ‘ H. J 
35 
M i Skupp, S. J., Safier. L. I i h 
‘ M ul ( i, | \ 186. 
{ M., a alova, B., Exp. M 
k, T., Winnick, R.T., Act R..a Bioel 
feta, 18, 488 (1955 
* Stegemann, H., and Griffin, H. Natu 45 
Stegemar H., Z. physiol. Chem., 311, 4 15s 


Demethylation in the Metabolism of 
( -)-Nicotine in vivo 


Tut physiological disposition of nicotine randomly 


labelled with earbon-14 has been subjected to 
investigation by many authors! After intravenous 
administration to mice! and to dogs? analyses of the 


expired air showed ne rachioactive earbon clioxide 
Im an exte 
of nicotine was investivated, the 
of dog 
found® to contain mone. 

It the pted wn be 
plete ly definitive for the metabolism of nicotine, the 
that nicotme undergoes an 
vradation to single 


would tend to 


nsion of this work. im which levradation 


fraction 


methylarnine 


urine was examined for radioactivity and 


foregoing results are acces ng com 


init vitable eonclusion is 


unusual metabolism with no cle 


earbon metabolite: This conclusion 


contradict ow work! which demethyleotinme, 
5-(3’-pyridyl)-pyrrolidone-2, has been identified im 
urine after administration of nicotine The need for 


a direct experimental resolution of this apparent 
contradiction has led to our employment of labelled 
nicotine contaming a high level of aetivity m the 
methyl group. 
Nicotine-methyl-"C was conveniently synthesized 
in high yield by with 
formaldehyde This 


methylation reaction has been previously employed 


methyvlatimg nornicotine 


in the presence of formic acid 


as a quantitative analytical procedure® 


Mak 


weighing approximately 250 gm 
and housed m glass metabolism cage received the 
labelled nicot me intraper itoneally (0-2 my 100) orn.). 
The approximate radioactivity of the dose was 24-8 
Expired carbon dioxide was collected 


albino rats. 


p.m. 
m sodium hvdroxide Traps and then precipitated aes 
infinite thickness. 
demonstrated the 
first 6-hr period after 


barium carbonate for countmg at 
Radioactivity 
expired air 


was readily 
During the 


3 
8B 
2 
: 
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) 
administration ot the micotime, respiratory 
earbon dioxide from three animals contamed an 
average of O 7 per cent of the admiumistered radio 
activity with individual values : 7-5, 4-0, and 5-6 
per cent. Further elimination as radioactive carbon 


dioxide was observed im a subseque nt IS-hr. ype riod to 
give cumulative values of 12-8, 6-2 and 8-4 per cent 
of the administered dose. In addition, a small but 
amount of earbon-14 activity 
urea (a 
urease) mm the 
per cent) 

The fact that pre Vyious worker 
indication that nicotine is ce graded to « arbon dioxide 


Wits pre mt 
determined from carbon dioxide evolved by 
individual 24-hr. urines (0-26, 0-17, and 


did not obtam any 


attributed to a lower level of methyl-' 

of the nieotine used in their experiments 
i ugh our work with nicotine-methvl-"C has not 
included any experiments on the dog, and does not 
indicate the precise pomt at which demethylation 
occurs, the facet that demeihyleotmime arises from 
both micotline and ( eotmine* in the dog 


points to the nnportance of single-earbon compounds 
m the metabolism of nicotine in this species 

the radioactivity of randomly labelle 
("is excreted o the extent of 04 per cent in the 
addition of carbon-14 determined as 
choxide in our investigations total 
elimination which approaches 100° per This 
provides convineing evidence that, after single doses, 


dl nico 


Sine 
tine 
urine 
carbon 


of rats, the 
gives a 


cent. 


storage of nicotine or its metabolites oceurs to only an 
extremely limited extent. 
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Haloperidide (R 3201), a Highly Potent and 
Selective Anti-emetic Agent in Dogs 


HALoOPERIDIDE, the proposed generic name for 
-fluoro-(4-(4’- pyrrolidin- amido- 4’-m-chlorepheny]) 
piperidine but yrophenone (serial mumber FP 3201), 
was synthesized in the Organic Chemistry Depart 
ment of this Laboratory. It is a new member of the 
butyrophenone series of neuroleptic compounds (Fig. 
1). The prototype of this series, haloperidol (22 1625), 
has been described in a number of pharmacological 
and clinical publications. It has been shown 
that haloperidol is pharmacologically related to the 
potent neuroleptics of the phenothiazine-series' 


Both haloperidol and perphenazine are potent 
inhibitors of the emetic effect of apomorphine in 
dogs?*5, After subcutaneous injection, haloperidol 


has a quicker onset and a considerably longer duration 
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R 
I » (H CH CH 
= 
0 
Halope ridide 3201 R i: R 
Haloperidol (R 1625): R OH; R p-Cl 


estimated poten \ 
function of the 


of action than perphenazine, the 


considerably as a 


ratios varving 
me-interval between the miection of the drug and 
of the apomorphine challenging dose (Table 1 


Haloperidide is considerably more active than either 


haloperidol or perphenazine in this test It has a 
somewhat longer duration of anti-emetic action than 
perphenazine, but the onset of its effect 8 mueh 
shorter (Table 1 
I ! KAT VD 
Hi i; 
emet imping Rat 
t ' box 
haloy 
pery 


effort to evaluate 


effects, we 


In an 
anti-emetic 
the three drugs on avoidance and escape behaviowt 
of trained dogs im a ‘jumping The 
details of the procedure, similar to the well-known 


the selectivity of these 
investigated the influence of 
box situation. 
Warner technique for rats, are deseribed in a previous 
comumunicat pon 

Briefly, the ‘jumping box’ consists of two compart 
The floor of each 
charged elec 


ments, separated by a partition 
compartment is a grill which 
trically. The animal can eseape shock or avoid it by 
jumping into the other compartment when presented 


can be 


with a warning signal (buzzer; maximum duration 
of 15 After adequate traming, the dogs are 
treated at random at weekly 
doses of each compound, the effects on reaction- 


mre. 


intervals with selected 


time, avoidance and escape being investigated 1, 5, 
25 and 30 hr. after dosage, 


deriv ed from 


The potency ratios m Table 1 are 
two separate Latin square experirn¢ nts, In one 
experiment four doses of haloperidol and four doses 
of haloperidide were investigated im eight dogs 


{Ss 8 design In the other experiment 81x dogs 
were treated with three doses of haloperidol and 
three doses of perphenazine (6 6 design). The 
results obtained with all three subsiances are qualita 
tively similar At low dose-levels, reaction times are 
With imereasing dosage, this effect leads 


prolonged. 
learned avoidance 


to gradual and transient 
and of escape behaviour. 

It is concluded that haloperidide is a more potent, 
more selective, faster and longer acting antagonist of 
the emetic effects of apomorphine than perphenazine. 
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It w also potent and selective than 


haloperidol, but shorter acting. 


more more 


NIEMEGEERS 


J ANSSEN 
Janase n, 


Research Laboratorium Dr 


Beerse, Belgiur 


Effect of Erythropoietine on Incorporation 
of Formate labelled with Carbon-!4 
into the Nucleic Acids of Normal 

Rabbit Tissues in vitro 

ha pres ously en shown that the 

of rabbits from h 
& maucoprotein humoral factor, haemopoietine 


normal 


blood and 
emolytic ar 


mto 
The 
undertaken to find out what effect 


which on injection 


or ¢ rythropoi time. 


stimulate ervthropoiesis present 
experiments were 
nucleic acid biosynthesis 
A 
obtained from the urine of 
with phenvlhvdrazin The 
to pH 4-5 with hvdroehlorie acid, 
$f volumes of ethanol were added. After standing 
ipitate was centrifuged 


ether, and dried 


this factor might have on 


n normal rabbit tissues jn vitro preparation 
ot erythropoietin 
rack 


was bro ight 


wnirnals 
and 
ove rnight at 1 { the pres 
head ith ethanol 


lown. Wal and 


The dry powder was extracted with a small volurne 
buffer. The protein 
ansemie urine extract’ 
method \ 


from the 


bicarbonate 
concentration of this 
determined by the biuret 
extract’ 


of Krebs-Rinyer 
was 
normal urine 
similarly prepared urine of 
The effects of both extracts on the 
formate labelled with carbon-14 
marrow, spleen and 
methods of 


was 
normal rabbits. 

incorporation of 
the 


iM ids ot born 


determined by the 


mto nucle 
liver in 
Smelhe et al 

The results obtained ars 
with previously 
pattern of incorporation in normal bone 
very high activity of the deoxy- 


were 


Table 1 In 
reported’, the 
marrow is 


shown in 
agreement results 
characterized by the 
ribonucleic acid thymine relative 
both ribonucleic acid and deoxyribonucleic acid. In 
contrast, mn spleen and liver deoxyribonucleic acid 


to the purines of 
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the activity of the thymine is generally only slightly 
greater than that of the purines. In previous papers?-* 
it has been argued that thes« 

indicate that bone marrow, unlike 
may be incapable of synthesizing purine nm icleot ides 
fast 


observations may 


the other tissues, 
enough to meet its gone 
marrow also differs from spleen and liver in its 
response to the urine extracts The 
produces virtually no effect on it, while the 
extract’ tends to depress the activity of the nucleic 
lesser extent, of the deoxy 
In liver and spleen, on 
has little or no 
causes a dramatic 


own requirements. 
‘anmwmic extract” 
‘normal 
acid purines and to a 
ribonucleic acid thymine 
the other hand, the 
effect, while 
increase in the activity of the purines in both nucleic 
In spleen, though not in liver, the 
activitv of the 


‘normal extract 
the ‘anwmiec extract 


deoxy - 


acids 
extract 
ribonius le if 


also increases the 
acid thymine 
These observations suggest that in vivo erythro 
id synthesis 
in liver and spleen, but not in bone marrow. How 
Smellie et have found that, in the rabbit, 


increased meorporation 


poietine may stimulate de novo nucleic a 


hemolvtie ansemia results im 
of into the 
but 


latter 


nucleic acids, not only 


bone An explanation this 
found im the 
Lajtha 


also of marrow 


observation may perhaps be 
relationship between liver and bon wrre 
Vane shown that 

diminishes tncorporation of 


rabbit 


and hav hepatectomy 


greatly formate mto 


the nucleie aeid purines of bone marrow 
le play 
the synthesis of the hich the 
requires (for example, for nucleic acid synthesis), 
which it cannot for itself. It is there- 


fore quite possible that ervthropoietine nm 


Clearly, therefore, the liver must part in 


purines bone marrow 


but svnthesize 


late ervthropoiesis in the bone 


wting on the liver. The imeresass 


2:3 mgm 


protein/ml 


4C-formate into liver nucleic acid purines produced 
by erythropoietine in the present experiments 
might be a reflexion of such action 
M. A. PERRETTA 
Seccion Biologica, 
Instituto de Fisica vy Matematicas. 
Universidad de Chile. 
PHOMSON 
Department of Biochemistry, 
University of Glasgow. 
rson, G., Perretta, M., Yudilevich, D., and Eskuche, 
Erp. Biol. Med., 99, 137 (1958 
Smellie, R. M. S., Thomson, R. Y ind Davidson N 
Biophys. Acta, 29, 59 (1958) 
* Thomson, R. Y., Perretta, M. A 
icta, (1060) 
M. S., Humphrey. G. F., Kay, E 
Biochem. J., 60, 177 (1955) 
J. R., Nature, 182, 1 
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fable 1 INCORPORATION OF **C-FORMATE® INTO N BA NORMAL i 
Additions Prodnuet 
analysed Bone Spl Lis 
RNA DNA RNA DNA RNA DNA rae 
aT Adenin » 495 1,183 12s 
Normal u Adenir re 15a is 
extract’? Gua ‘ 1.205 - 0 
Phymir 28,400 730 87) 
Incubation time, 4 * Isotope neentration, 5 «c./ml + Cor ntration of extracts, RNA, ribonnel wid 
DNA, deoxvril Cleic {= 
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Adrenocorticotrophin and the Sugar-level 
in Plasma in Young Fowls 


THis communication is prompted by the finding of 


Urist and Deutsch' that large doses of freeze-dried 
adrenocorticotrophin of mammalian origin were 
without effect on the blood sugar of adult cocks 
Black Minoreas) and hens (White Leghorns). Some 
years ago, work in this laboratory required the intra 
muscular injection of Brown Leghorn pullets and 
cockerels (5 weeks of age, body-weight 500 gm.) with 


long-acting 
It was found that the 
ked rise in the 


wert kept tk broods rs 


large doses of 
Acthar Armour) 


could produce 


adrenocorticeotrophin 
hormone 
level of plasrna 


sugar inthese young birds, which 


with free access to food and water throu ho it the 
experimental period 
Trichloroacetic acid filtrates of the plasma vere 


analy sed by mV a layot ition of Jones and Pridhham’s 
method’ (1954) Injeetions (O-5 mil. : 20 1.0.) of 


Acthar’ were made into the pectoral muscle and the 


birds returned to the brooder These injections 
were repeated on the two following days Th 
birds at no time showed signs of distr or lack of 


appetite, On the fourth day, blood was again taken 


for analysis ; in some instances further sar 


Sth and 


iples were 
ISth davs after the start 
ot the experiment Control birds not njected 

The Table 1 Whil 
injection of adrenocorticotrophin was followed on the 


4th day by a 
of eight 


taken on the 5th, 
were 
resuits are summarized in 


marked rise in the plasiia sugar 1 


the Sth 


below, the 


seven out experiments, by dav the 
sugar had fallen to. if not normal level 


The responses of the two sexes were indistingiuishabl 
It will be noted that the effeet of the 
Achthar’ was not rved 48 hr. after 


long-acting 
obse the last 
injection 

The present findings, 
on the effects of 


que 


along with those of others. 


wlrenocorticotrophin, raise the 
of development of the 
fowl 1s a factor in relation to the effects of the hor 
rome Urist and Deutsch! found no effeet on the 
sugar-level of whole blood from adult birds when this 
administered, in contradistinection to 
Perek and Eckstein’, and Perek 
showed that the adrenals of the 
bird failed to respond to 
trophin with respect to ascorbic acid depletion. again 


whe ther the st we 


hormone was 
mammalian Bpeci 
and Eilat® 


adrenocor 


in contradistinction to the mammal. due to the 


activity of a lymphoepithelioid organ of as vet 
Table 1. EFFROTS ON REDUCING SUGAR OF PLASMA OF INTRAMTUSCULAI 
“ACTHAR’ GE FIVE-WEEK-OLD PULLETS AND COoCKERELS 
Injections were given on days 1, 2 and 3 
Pla a red igar oo m 
Exp. N tior 
dD DPA Dito D ps D 
1 240 
i mo “40 
3 0 480 $10 
*Acthar 240 450 +210 
6 +20 210 225 220 
” ? 410 + 135 205 0 
200 «710 wu ) 
220 250 
Ab 
2°40 th 
Nil 250 40 10) 
(controls 30 
0 
oo an io 
100 05 15 
+ 10 
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incompletely defined function, the bursa of Fabricius 
This, situated at the dorsal aspect of the proctod elm, 
approach to maturity The 
adrenal of the bursectomized 
chick is responsive to adrenocorticotrophin. (Note 
added in proof. HS. Siegel and W. L. Beane (Poultry 
NSei.. 40, 216; 1961 have also observed hynergly 


ibsequent to imtramuseular 


involutes during the 


} 


ascorbic acid of the 


adrenocortico 


vel in 6-7-week-old fowls 

Drs. J. Beattie and J. G. Campbell and [ find that 
burseetomy does not alter the 
bird to long-acting 
24 hr. after 40 4.1 
sugar per 100 ml. of plasma alony 


trophin 
positive response oft 
acdrenocortico 
500 600 


thie 5-week-old 
Adults. 


of reducit 


trophin show 


with diuresis and yeosuria. On the other hand, I 
have so far failed to find anv hyperglyewmic effect, 
on young intact and bursectomized birds, after 
freeze-dri | a lrenocorti otrophi 
D. J. 
Poultry Research Centre 
Avric iltural Research Council 
Edinburgh, 9 

at. M. I ip N. Exp. Bi 104, 
Bell, 1. J Riochen 66 base 
K.N il ha Bioche /.. 58 ss (1054) 
i i t 38, 06 (1050 
} } \ 20 


Presence of Sialic Acid in a Granuloma 
Pouch 


essence of sialic acid in connective tissues has 


already been deseribed'. Lt is well known that by 
Ol a gran iloma pouch ne wly formed connective 
wed; this is very important for the 
The the 
concentration of siale acid in the granuloma pouch 


rated 


tissue can be ind 


evolution inflammation presence and 


have now been invest 
Granulomas were induced in 150-gm. male rats by 
and 0-4 mi. of 
The animals were 


The dissected 


homogenized in acetone and stirred 


the use of 10 ml. of au eroton oil 
solution (4 per cent in olive oil 
killed 1, 3, 5 and 8 days after treatment 
granulomas were 
for 48 hr.; after centrifugation, the sediment suspen. 
ded in ethyl ether was ‘dried in vacuum. The powder 
so obtained was employed to determine nitrogen and 
sialic acid content by Svennerholin’s method?. 

For the last determination the powder was hydro 
lysed with 0-1 N sulphuri 80°C. for lhr.; the 
hydrolysate was filtered on a sintered glass filter and 
chromatographed on a ‘Dowex 2 8 column ; 
after elution with 1 M acetate buffer pH 4-6, the 
vluate was tested by the resorcinol reaetion and sialic 
acid was identitied by the absorption spectrum of the 


acid at 


reaction, 
A control determination was carried out using an 
untreated the abdomen (non-inflamed 


tissue) 


region of 


Fable PRESENCE OF SIALIC ACID IN A GRANULOMA Povcn 
INDUCEI N KAT 
I «after Values referred to 100 mgm. of acetoniec powder 
treatment Granuloma pouct Non-inflamed tissue 
1 180 
$26 
473 
319 
13 ‘7 
343 


oe 
4 
fest 
4 
A 
ty re. 
AS 
2 
ie 
; 


N-acetyl on 


Prot. 


acid, 
Blix, was used as a 


kindly suppled by 
standard to determine 
the quantitatively. The 
presented in Table 1 


The results mdicate that the 


results are 
content of sialic acid 


nh & granuloma pouch is much greater than in a 
corresponding abdorminal region not involved in the 
pathological process 
LORENZO BOLOGNANI 
(F;ERMANO Copp! 
DELLA 


ZAMBOTTI 


FERDINANDO BERTA 
ViITTORIO 


siologica. 


Content of Sialic Acid in Serous Glands 
of Equines 

IN histochemistry it is well known that an objection 

Schiff reaction 

is due to the possible inter 

This 

the periodic acid-Schift 


reaction is applied to serous 


to the specificity of the periodic acid 
copoly <accharides 


ferenes of some objection in 
particularly important when 
which the 


However, Junqueira 


glands, in 
‘retion ts essentially 
found 
‘ parotids of many man 
other 


prote ms 


material giving a positive reaction in 
and concluded that 


present in the 


mals, 


tances than protems were 


of parotid gland This observation opened 
regard 
roar the po sibilitv of a multiple seeretion from serous 
gland 

In order to confirm this observation. a comparative 
histochemical investigation of material positive to the 
pemode acid Schiff reagent and the ribonucleic 
content of glands earried 
Bignardi ef al.*. This investigation, using pancreas, 
parotid and orbital glands demonstrated 
that periodic acid Schiff reaction 
the ribonucleic acid content 
general the function of 
in protem biosynthesis, this result 
was interpreted as indirect that positive 
reaction to the periodic acid) Schiff reagent was really 
due to carbohydrate material 

Since more direct evidence for this view could be 


ip an interesting problem of cellular biology, 


some Serous was out by 


ot eqiunes, 
the imtensity of 
varied imversely 
(ln the 


with 
basis of views on 
ribonucleic acid 


evidence 


‘onstituent of 
investigated th 
content of sialic acid m serous glands 


obtamed by chemical analysis of some 


mucopoly accharides, we have 
The emphasis 
on sialic acid was due to its presence in submaxillary 
mucin® and to its strong reactivity for periodic acid 
In @ very recent paper of Quintarelli ef al.4, a relation 
between siahe acid and positive periodic acid—Schiff 
reaction has been re ported.) 

Sialic acid has been determined in orbital glands 
lacrimal gland and gland of the third eyelid), parotid 
and pancreas of ass and horse. 

Phe glands were removed and stored under aceton¢ 
About (dairy 
for siahe acid determination, which was carried out by 
Svennerholm's method®. The 
genized with 5 mil. of O-L sulphurie acid by Potter 
Elvehjem homoyenizer and refluxed at 80° C. for I hr 
The hydrolysate ntrifuged and the supernatant 
chromatographed on ‘Dowex 2 S’:; the sialic acid 
eluted by buffer 0-1 W, pH 4-6, and 
sialic acid determined by the resorcinol reaction 


50 mgr tissue) of each gland was used 


tissue was homo 


was ¢ 


was acetate 
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N-acety! 
submaxillary 


Prof. G 3] 


The standard curve obtained with 
neuraminie acid isolated from she 
vland and kindly mi to 
Che results are reported in Table 

Tho results show that the highest content 


Wits 


of 


acid is m the orbital glands. a low content im parot al 


and the lowest in pancreas, periods 
acid-Schiff reaction glands of the 
orbit, is less in the parotid and is weakly positive in 


since positive 
is also highest in 
the pancreas, there seems to be a relation between the 
periodic acid-Schiff reaction and sialie acid content 

The acid and, probably, of a 
sialopolysaccharide, in serous glands shows that these 


presence of 


glands elaborate not only but also carbo 


hydrate material, 


prote m 
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In vivo Metabolism of N-Acetylhexosamine 
3§-Sulphate Esters 


IN a previous report! evidence Was presented madi 


eating that the monosulphaie ester obtamed as the 
prin ipal product of the airect sulphation of N-acetyl 
p-glucosamine with chlorosulphonic acid was identical 
with N-acetyl-p glucosamine 6-O sulphate prepared by 
synthesis. In addition, foilowing pre 
observations on the of the mono 


definitive 
liminary strueture 
sulphate ester prepared by the cdireet sulphation ot 
N-acetyl-p-galactosamine!, independent results from 
intra 
material ts 


work on tritylation (triphenylmethylation 
also a 6-O-sulphate ester. Since available 
that N-acetyl-p-glucosamine 6-O-sulphate 
and N-acetyl-p-galactosamine 6-O-sulphate exist in 
rive as part of the polymer chains of keratosulphate 
and chondroitin sulphate-C 
interest to examine the 
N-acetylhexosamine sulphate esters. 

The direct action of chloro-*°S-sulphoni 
N-acetyl-p-ghicosamine and N -acetyl-p-galactosamine 
yielded in mixture of the 
sulphate derivative together with the di-°S-sulphate 
and unchanged parent compounds'. These prepara 
tions were fractionated by zone electrophoresis on 


spectroscopy indicate 
information 


sugyests 


respe tively®:®, it was of 


ro metabolism of these 
acid on 
mono-?S 


each case a 


lable 1, CONTENT OF SIALIC ACID IN SEROUS GLANDS OF EQUINES 
Values are referred to 100 mum. of dry tissue 
Animals Lacrimal Gland of t Parotid Paner 
vland third evel 
* The presence of sialic acid in parotid gland of the horse has t ‘ of oS 
reported Svennerholm (ret. 5 
i 
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I l DISTRIBUTION OF RADIOACTIVITY IN RAT URINE, FECES AND CARCASE AFTER THE INJE N OF N-ACETYL-D-GLUCOSAMINE 6-O0-""s 
SULPHATE 
Kesults (¢ assed as if the injected dose) are average values for 3 animals in each instances The radioactivity of the doses corresponded 
t ints y mit measured t ir in ‘infinitely thick’ plate of Ba’’sO, 
ri 
Residu 
hate ‘ norga nd 
Dis } min f arcas 
ifter 
m 1} “ tx} 4 her her 
I DISTRI F RADIOACTIVITY RaT URINE, AND CARCASE APTEI HE INJECTION OF N-ACBTYL-D-GALA AMINE 
6-0 S) SULPHATE 
sed as ig f tl l ys ire average values for i The radioactivity of tl see rre nded to 
K 
Inorg 
Tos ' 
a4 
cellulose cobumns? and the 6-O-%S-s uUphate esters sulphate-C fractions of rat and a general ine orporation 
finally isolated as the potassium salts. Chromato of sulphate into all the ester sulphates 
uraphy of the products on Whatman No. I filter paper of rat tissues. A detailed account of these and other 
wing downward trigation with butan-l-ol/acetic observations will be given elsewhere 
acid water, 50:12:25 (bv vol.) or isobutvri This work was; supported by a grant from the 
acid 0-5 No ammonium hydroxide, 5 3 (by vol.) Empire Rheumatism Cound iLand im part by a grant 
showed that each contained only a single component. (4 1982) from the Arthritis and Metabolic Diseases 
The N-acetyl-p glicosamine ester labelled with Division of the U.S Publie Health Service. 
sulphur-35 was identical in chromatographic mobility 
with authentic N-acetyl-p-glicosamine 6-0 sulphate A. G. Liuoyp 
i both th vents named above, Department of Biochemistry. 
Male and female M.R.« hooded rats (aged 2-3 University College. 
and weighing 130 150 gm. were injected Newport Road, Cardiff. 
it reritoneally wit aqueous solutions the 
ntr ritoneall ith 0 ion Votes 183. 109 959 
labelled esters. The animals were housed separately Blova. A. G.. Biock 1., 75, 478 (1066 
n the funnel-type of metabolism cage and the urine Lioyd, A. G.. and Do K. S.. Nature. 184. 548 (1959) 
and feces collected at 24-hr. intervals up to 96 hr. Llovd, A. G., and D m, K. S., Biock Bioph Acta, 46, 116 
(106! 
Samples of the urine and feces were taken for the 
Hirano, Hoff P.. and Mever, K., Fed. 19, 146 (1960 
cde termination of radioactivity according to Dodgson , Me 
and Tudball At the end of the experimental period 1060 
the animals were killed by a blow on the back of the Dodgson, K. S.. and Tudball, N., Biochem. J., 74, 154 wo 
head and the carcase ised for the determunation of » in, feta Phy 37 0 (1996) 
one viatkowsk ID. Che 223, 230 (1956 
retammed radioactivity The results of these expert 
nts are recorded in Tables | and 2 
lhe striking feature of the metabolism of both ‘ 
: Identification of Sugars in the Manna of 
ucety! glue Osamine 6-0 sulphate and N 


acetyl-p-galactosamine 6-O-%S-sulphate is the rapid 
elimination of of the 
injected doses appearing in the combined morgan 


radioactivity, S7 per cent 


ane ester sulphate fraction ot urme on the 24-hr. 
period immediately following administration. The 
appearance of 9-0 11-5 per cent of the dose as 


norganic *S-sulphate in the urine during the 96-hr. 
period after the both ot 
nterest since it supports previous observations of the 


ot esters 1s also 


reloase of morganic *S sulphate in the urine of rats 


following the administration of labelled polysaccha 


rides containing N-acetylhexosamine S-sulphate 
residues®>®, It was found that radioactivity was 


retained in the carcase after 46 hr. in all instances, 
Howevoar, in view of the appearance of morgane 35S - 
sulphate in the urine, it is not possible to differentiate 


between the specific uptake of the intact labelled 
esters into the keratosulphate and chondroitin 


Northern 

MANNA the Middle 
peninsula and in Northern Iraq. 

Theodor! claimed that the manna they found on the 

leaves of Tamarix in Sinai is the excretion of the scale 


last in the Sinai 


Jodenheimer and 


is found im 


insects Trabutina mannipara and Najacoccus serpen 
tinus. However, it is generally believed in northern 
frag (Allos, H. F., private communication) that manna 
is an exudate of L. (West, W. A 

private communication), probably from insect 

produced wounds. The exudate usually accumulates 
on the leaves until they fall to the’ ground. The 
sugars extracted from the raw material with 
boiling water and mixed with eggs to make a popular 
dessert. While sucrose and invert sugar have been 
identified in manna collected from Sinai’, the Iraqi 
manna was shown to contain sucrose and melezitose® 


are 


as well as trehalose‘, 


| 
| 
| 
| 
4 
hg rend 
| 
by 
Bus 
j 
, 
| 
| 
| 


! I 
RK 
ng 
@ (hy “ 2 
1, Aniline-dit w Il, 3 
Via 
These Re at ns 
Soar iples of manna collected im the Suleumaneveh 
District im northern Iraq were kindly supplied to 
by Dr. H. F. Allos. The sticky ma was dark grey in 
colour and contained some soil particles and leaf 


it TO Contam 


Approximate analysis 
5-0 per cent moisture, 0-2 per cent fat, 2-8 per cent 
protein, 5-2 per cent ash, 6-7 per cent fibre and 79-2 
r cent earbohyadrates (by difterenes 

The sugars were extracted from the manna with 
hot 80 per cent ethanol and the extract wa desalted 
on ‘Amberlite’ resin IR-120° and ‘JRA-410, then 
coneentrated under vacuum to a thick syrup. The 


extract was chromatographed on a charcoal column, 
according to Whistler Durso® and 
ri saccharice s were eluted with water, 5 and 15 per 
adsorbent 


and and mono-, di 


cent ethanol, respectively The was then 
treated with 30 per cent ethanol to elute polysacchar 
boa h of the four concent rat: l 
under vacuum and chromatographed on Whatman 
No, 4 paper strips (4 em. The «i-, tri- and 
poly-saccharide fractions wert hydrolysed by reflux 
ing with 50 volumes of N sulphuric acid for 6 hr., 


ides fractions was 


60 em.). 


neutralizing with solid barium carbonate to congo red 
paper, centrifuging and chromatographing the super 
natant 


on the 
The suyar constituents of the manna were identified 


Paper chromatography was also carried out 


ugar extract from the manna 


accordmy to: 

1) Their R, 
standard sugars 
simultaneously 


values as compared with those of 
derivatives developed 
used 


and sugar 
The following developers were 
and gave comparable results: 2 propanol water (4 : I 
2-propanol pyridine /acetic acid/water (8:8: 1:4), 
propanol ethyl] acetate water (7 : 1 : 2). butanol 
pyridine/water (2: 2: 1), phenol/water (4:1 
othylacetate/pyridine water (2: 1: 2). 

(2) Specifie reactions of sugars and sugar derivatives 


and 


on the chromatogram : 

(1) Aldoses and ketoses by aniline -diphenvlamine 
spray, according to Buchan and Savage’. 

(11) Reducing sugars by the silver nitrate reagent 
deseribed by Trevelvan and his associates’. 

(TT) Fructose. sucrose and raffinose by spraying with 


saturated solution of 2.4-dinitrophenylhydrazine® 
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IV) Ketoses by phloroglucinol-trichloroacetic acid 


ure according to Horrocks and Manning’. 


(V) Sugar alcohols by vanillin perchlorie acid 
reagent 

(V1) Phosphate esters by anunonium molybdate 
spray 

The results indicate the presence of glucose. 


suerose, trehalose, raftinose and melezitose, 
While the polysacchar 


gave no colour with 


Iructose, 
as shown in Table 1. le fraction 
hydrolysed into glucose only, it 
po 

with the 


iodine and showed no reduen 

It is of to note that 
and fructose, which together constitute about 
n manna, all the other 


interest exception of 
glucose 
10 per cent of the carbohydratc- 
sugars are non-reducing 
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Molecular Mechanisms for Hydrolytic 


Enzyme Action 


From kinetic and other studies of hydrolyses 
catalysed by enzymes several important conclusions 
have emerged. One of these, coming particularly 
from pH studies, is that both an acid (~4—H) and a 
basic (-B) group are in some way involved in the 
reaction. A second conclusion is that there are two 
reaction intermediates, an addition (Michaelis) com- 


ponse t I gents? tr y nie identity 
of 
itl \ Vi Unknown 
Fructose 
me 
j 
\ 
rT st 
we 
‘ 
1 ther d pers cave comparable ts ts 
r nitrat Ill, 2: 4-dinitrophenylhyar IV, phioroglucinol \ 
ntioned reagents 
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plex (4S) and an acy lated enzyme (£S’), 80 that the 
process may be represented QB : 

ky ky ky 

S 2ES— ES’ ~E +P, 
ky 
Che site that becomes acy lated has been a matter of 
some controversy, both unidazeole and serine he ny 
possibilities. 
We have recently 


enzyme acetylcholinesterase, 


a serres of investiga 


arried out 
on the 
studied the offeets of pH changes and of various 
nhibitors. On the basis of a kinetic analysis, the 
details of which will be published elsewhere, we have 
which 


tions 


conclusions seem to be 


results for other enzyme systems 


arrived at certain 
consistent with the 
These con lusions relate to the ce tailed contigurat 
of the active centre of the enzyme and to the way in 
which the substrate and inhibitors interact with the 
Acoty! 
olinesterase has an important advantage from the 


these problem: owing to 


various components of the active centre. 
point of view of elucidating 
site which serves as an 


ITB POSSESSION ot an 


which distances parts of the 


can be deduced 


two sul strates, 


origin 
active centre 

By working with for one of which 
and for the other & 5 ] it has proved 
ts on ES from those on 


Ke 


Proceeding this way, lar H changes are 
coneerned, we find that the basic group on the free 

i has a pK of 6-5 and the ac id group one of 
9-3 In the Michaelis con ple x ES the basie group 


in Tho longer able to add on a proton at } H 6-5, but 
in the acyl enzyme ES the proton can be alded on 
at about pH The pK 6-5 is believed 
to be the imidazole group, and our conclusion is that 
this group interacts with the carbonyl group of the 
substrate in the Michaelis complex, but does not do 
here must therefore be a 


this group ot 


so in the aeyl enzyme. TI 
1 another 
presumably serine, during the process ES —~ ES 
There are two types of inhibitor for this enzyme ; 
the exemplified by 
is-2-dimethylaminocyelohexanol (1), 
of the mixed competitive and non-competitive types, 


Troup 


transfer of the carbonyl g group, 


those of first class, which 


give imjubition 


whereas those of the second, of which prostigmine 
is an example, show pure mpetitive mhibition, 
CH, 
CH 
CH () 


N(CH,), 
I) Il 


In (1) the distance between the nitrogen atom and the 
OH group is about 2-5 A., whereas in (1) the distance 
between the nitrogen atom and the carbonyl carbon 
s about 5 A. The difference between com- 
petitive and non-competitive imibition 18 conven- 
tionally ascribed to differences in binding of inhibitor 
to the enzyme-substrate complex ; but this inter- 
pretation 1s excluded by our kinetic results for this 
Woe find that inhibitors of both classes can 
and to ES’ but not to ES. 


atom 


system. 
become attached to £ 


The difference between the types is that inhibitors of 


type I block the deacetylation reaction, whereas those 


ot type II do not do so. 
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Support for this conclusion 18 provided by work 
we have done on the effects of the various inhibitors 
on the inhibition by substrate that 1s found with this 
The results show that substrate imhibition 


enzyme 
to the formation Of @ complex in which 


in due mot 
two substrate molecules are attached to the enzyme, 
but to the attachment of a substrate molecule to the 


acetyl enzyme with blocking of the deacetylation 


process, It can be shown from the steady-stat 
equations that if an inhibitor blocks deacetylation the 
square of the concentration of substrate, [SJopt.. 


should vary 
mot, opt itself should 
predictions have been 


corresponding to the maxtnum velocity, 
linearly with [I]; if it doos 
linearly with {1 The 

confirmed for udiubitors of ¢ ich type, studied by 
Augustimsson’, {ugustimsson and Nac hunansohn?, and 


vary 


our ives 

These facts lead to a clear-cut preture of the active 
contre of the enzyme and of the course of reaction. 
We conclude that when type IL inhibitors 
attached to the tree « nzyme they clo so at the anionic 
the acid (4-H) site, a hydrogen bond 
een the hydrogen } 


become 


site and at 
being formed bet 
and the 
of the substrate 
but since in 4S’ the acyl group of the 


ot the ac id site 
the imhibitor. The presence 
attachment in 


ibstrate jas 


oxygen atom on 
prevents si ilar 
become transterre to serine a Two point attachment 
of the inhibitor b 
In now blocked, the 
must be required for this proces 

In type IL injubitors the attachment to the free 
enzyme is at the anions the imidazole 
d with the 


no attachment 


Since deacetylation 
site 


now possible, 


hydrogen atom ot the ac 


and at 


nitrogen, which forms an electro 
O dipole of the inhibitor. Again 
to E'S is possible For ES’ we conclude that attach 


bar 


the acyl group on 


ment 1s only at the amonic Bite ; 
imidazole 


the prevents attachment at the 
nitrogen. Since the inhibitor does not mteract with 
the hvdrogen atom of the acid site there 18 no inhib 
ition ot deacetylation. 
These facts, and the 


serine 


deductions from them, lead 
to the preture of the active centre shown in Fig. a 
The acid and situated 2-5 A. and 
5-0 A. respectively from the anionic and the 


The 


basic sites are 


site, 


serine OH group is somewhat farther away 
higure also shows how, m our view, the substrate 
becomes attached to the enzyme A more detailed 
ea 
wipaz wits 
ERINE 
YOROK 
ANION 
sire 
Fig. 1. Proposed arrangement of functional groups at the active 
centre of acetylcholinesterase, The substrate is shown in position, 
and electrostatic attractions occur at the dotted lines and also 


between the imidazole nitrogen atom and the carbonyl! carbon 

atom. The dotted lines also indicate bonds formed during the 

acetylation process; the three bonds broken are marked on the 
diagram 
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acetylation and 


discussion of the mechanism of the 
deacetylation processes has been given elsewher 
Riewarp M. KrurKka 
Keiru J. 
Department of Chemistry, 
University of Ottawa, 
Ottawa, 
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PHYSIOLOGY 


Spontaneous Potentials from Explants of 
Human Adult Cerebellum in Culture 


UsiIne techniques and supernatant similar to those 
sed to potentials from 


ult ire 


demonstrate spontaneous 
‘ plants of chick embrvo cerebellum in tissue 


n Kahn tubes', spontaneous potentials have been 


demonstrated im explants from the surface of the 
postero- lateral aspects of human adult cet 

bellum The explants were thin shees of th full 
thickness of cerebellar grey matter together with 


me of the related white matter The control used 


vas dead chick cerebellar tissue, side by side with the 
ving culture material in the same incubator, with 
cal ation and recordmg apparat is. The 
ving brain tissue gave the same form 
rf pote rh ils on any recording channe! which was 
tried The form of the potentials is shown im Figs 
land 2. Fig. | shows the typical activity after 12 hr 


n culture, This consists of pMLITS ot potentials having 


coraple xX wave-forn The first of the po entials in 


wh pair has a magnitude of 75 uV. and the other, 


vhich follows after an interval of 12-15. se« jias 
ibout one-third of this potential The interval 
hetween the oft spike sis about 45 Fig 
how = the tvp cal act vitv after 24 hur in ¢ ilt ire The 
pairing of tl pikes is much less common, and when 
t does occur the interval between the two members 
t the pair is ver rregular. The interval between the 
potentials is more irregular and varies about 20 se 
The potentials at th time have a magnitude of 
; 
Fig. 1 Upper tra spontaneous potentials fr in plant 
xdult human cerebellum 12 br. after explantati Vertical lines 
se apart amplitude scat lista t veen two horizontal 
lines equals 1% «V Lower trace, contr f dead cerebellar tiss 
inder identical conditions and with identical time and amplitude 
scales 


NATURE 


June 3. 1961 
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+ 
- 
- 
. 
- 
Fig. 2 pper trac pontar t in explan 
idult human cerebellum 24 it x Vertical 
lit ipart my tw 
zontal lit equ Low ‘ bell 
t 1 I ntica nel i wit ntical time and 


about 20 nV. 


The culture continued to have spon 
taneous electrical activity until more than 72 hr 
atter explantation No record of spontaneous 
potentials from adult brain in culture have been 
found in the literature Further investigations of 


these potentials are in progress. 
This work Was clone ra Ss 


Navy 


contract, 


VONE 1598(04 W. B. CUNNINGHAM 
Tissue Dynamics Laboratory, 
Pathology Department, 
University of Texas Medical Branch, 
Calveston, Texas. 
( tingha Doughert nd Ryl \ 186, 4 


Assay of 5-Hydroxytryptophan 

Decarboxylation in Intact Brain 
INTRAPERITONEAL injection of 5 hvdroxytrypto 
phan (SHTP) shortly before death causes a conside! 
able post-mortem rise of 5-hydroxytrvptamine (5H'1 
in the brain of rats. This may be explamed by th 
fact that 5HTP decarboxylation continues during the 
first Tew hours post mortem whereas monoamine 
degradation by monoamine oxidase is probably con 
siderably reduced'. In the work reported here th: 


question was investigated whether this SHTP induced 


post-mortem increase of brain 5H Po might be used as 
a test for deearboxvlase imbhibitions ».L-x-Methy! 
dihydroxyphenylalanine (z-methyl served 


as a model inhibitor 

Male Wistar rats weighing 60 
16 hr 
subcutaneous 


SO gm. and fasted for 
SHTPikgm. by 


betore 


were I>, 
injection 4 hr. decapitation 
The SHT content was determined by a sper trophoto 


brain 


piven io 


fluorometric method’: (a) im homogenized 
0-1 N hydrochloric acid immediately after death : 
(4) 2 hr. atter the sé vered heads at 
37 in small chambers. The SHT 
difference between and (b) served as a 
measure for decarboxylase a a2-methyl DOPA 
was injected imtraperitoneally at intervals 
before decapitation and the post-mortem rise of 5SHT 


incubation of 

closed wet 
croup (a) 
tivity 
Various 


compared with that of controls, 
In 5HTP pretreated rats the level of brain 5SHT 
measured immediately after decapitation was 1-00 


Ha 
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4 
Fig Inhit nofp nortem d rbox tion »-hvdrox 
t methyl dihydroxy; nvlalanine 
DOPA n rat brain i tiy 
\t irs after intrape eal t 10 Ky 
hyd ryptamir increa luring the tir t ifter 
cal na pared w nimals 
subeutar is injection ku L-SHTP 
t i} i Rach } re} nts a imal 
indard ert f nin Hil itions 
gin. (controls 0-63 gm. SHI 
bation of the severed heads at 37° C. caused a further 
merease of SHT of 10% om considered as 
10 per cent z-methyl] DOPA imhibited the post 
mortem increase of SHT considerably The cdose- 


dependent effeet was maxunal atter | hi 


completely abolished after 6 hi 50 per cent imbibition 
was obtained by about 25 mgm. kgm. within 1 hr. 
Figs. Ll and 2). 

These tindings show that the JHTP induced post 
mortem rise of SHT is suitable for the investigation of 
decarboxvlase inhibitors in brain. The results are in 
agreement with those obtained by measurement of 
decarboxylase activity m brain homogenates after 


Injection of thvl DOPA into mice 


and almost 


method 


has the following advantage 
1) Decarboxyvlase exerts is action m intact brain 
mel moto om disintegra ed and diluted tissue homo 
rnatant, 
2) Monoamine oxidase activity does not intorfere 
Oanv vreat extent, smee under the almost anaerobic 
100 40 
i4 
100 oo 
Fig. 2 Inhibition of post-mortem 5-hydroxytryptophan (SHTP 
de nin intact rat brain, by D.L-a-methyl dihydroxy- 
(a-methyl] DOPA) in relation to dose Abscissa 
hyl DOPA in mgn gn ordinate, percentag 
mine (SHT) increase within 2 hr. after de 
mopar with animals not receiving a-methy] DOPA 
al injection of a-methyl] DOPA L hr., subcutaneous 
mgm./kgm. D.L-SHTP $ hr. before decapitation 
Each point represents average and standard error of 5-11 SH1 


determinations 
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conditions post nearly 
abolished!, Pharmacological inhibition of monoamine 
oxidase (for example, with iproniazid) is not necessary 


mortem it completely 


Is 


for the measurement of decarboxylation. 

(3) The sensitivity is probably superior to that 
obtained by measurement of 5HT im 
brain In the post-mortem method with rat brain 
50 per cent decarboxylase inhibition can be obtained 
by about 25 mgm. a-methyl DOPA. A slight but signifi 
eant decrease of endogenous 5HT in mouse brain, 
however, becomes evident only after 100 mgm./kgm 


endogenous 


of the mhibitor?®. 

Investigations on the decarboxylation of dihydroxy 
phenvlalanine using the post mortem method de 
scribed are under way. 
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Sodium Transport and Oxygen Consumption 
in the Mammalian Kidney 


IN the isolated frog skin, it was found by Zerahn' 
and by Leaf and Renshaw? that the amount of sodium 
actively transported had a fixed relationship to thi 
net (sodium net oxygen ratio), 
as about 1S sodium ions were transported per moleculs 


oxvueen 


ot oxveen consumed under a variety ot expernmnental 
conditions. Net oxygen consumption was defined as 
the difference between the total oxvgen upiake and 
the basal uptake . that ms, the oxygen uptake when mo 
transport In the mammalian 
re-absorption of sodium (anions and 
molar 


took place 
kidney, active 
water tollowmg 
basis the overwhelming part of al) tubular transport 


passively) represents on a 
processes, On the assumption that sodium re absorp 
tion does therefore require the bulk of the oxidative 
have determined the 
kidney of the dog 


energy supphed, we sodium 
net oxygen ratio in the intact 

The basal oxygen consumption of the dog kidney, 
here defined as the oxygen consumption when no 
filiration and hence no re-absorption take place, was 
determined in tour amesthetized dogs during hypo 
tension induced by bleeding. The absence of filtration 
was evident from an imulin extraction close to zero 
which the mean 
30 to 67 
Train.) 


During twelve observation periods, in 
arterial blood pressure varied from 
mereury, renal blood-flow ml 
measured by the free outflow method, and the arterio 


Wits 


venous oxygen difference (in umol./ml.) was determ 
ined manometrically*. It can be seen from Fig. | 
that the arteriovenous difference for oxygen rose 


sharply as blood-flow fell to less than L ml./gm./min 

causing relatively constant consumption of oxygen 
over a wide range of variation in the rate of perfusion 
This value was 0-215 ml. oxygen/gm. kidney/min. or 
1-0 umol./gm./min. of mean, 0-04), and war 
considered to represent the basal oxygen uptake of the 
kidney. A basal oxygen consumption of a simular 
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Renal blood-flow (ml./g min 
vig. 1 Relati hip betweet al bl 1 flow (in mil./ar ill 
nd ti arter x ifferet mol,/mil f tt 
t kid ring rr} nsion I 
ale ue t ! ‘ 4 {1 
kid min. and t relativ independent 
wi t r {t perfusion 
nagnitude been found in various exoerime glands 


of the dog 


arul reas® l 
The relationship between sodnum re absorpt ion and 


submaxillary? | and l parotid ] -4, 
mol, gm. 


oxvgen consiumption of the normally 
hit anwesthetized 


suprabasal (net 


filtering kidney was determined on eig 


dogs. The femoral artery, the left renal vem and both 
ireters were cannulated, and standard clearance 
techniques were ured involving mulin and sodium 
re-ab (inh LOCUAN 


yin min.) Was caleulat« trom the 
filtered minus the amount excreted in the urme. The 
net consumption of renal oxygen im kidney 


aleulated as 


enous difference for oxygen and renal 


un.) Was « the prod ict of the arterio 


blood flow, 


subtracting the basal oxygen consumption of 1-0 
Tabl 
mol./gm./min Tho results are shown in Table | 


Despite large variations im the rate of sodium re- 


Tatios remained 
The 


and is in agreement with the value ot 
in the 


absorption the sodnun net 
fairly comsatant in the « ight dows mean ratio war 
28-5 (S.D. 2-9 


about which can be « stimatod data 


literature on normal man 


Table 1. RENAL OXYGEN CONSUMPTION AND SODIUM RE-ABSORPTION 
oF HE D 
re Pot Ne 
No. of absorption oxygen Sodiur 
Dog bserva eequiv consumy tion net 
N tions gm./miir tior gen rat 
amol gim./min 
gm nin.) 
7 4 i) 
l 7 172-5 69 ov 
16 126-0 5-9 1-9 
17 122-4 5-5 45 | 
100-6 3-9 2-9 | 
Vil 103°1 46 3-6 
Aver 127-7 5-6 28-5 
au (S.D. 2-9 


NATURE 


June 3, 1961 


The results thous that the intact 
manunalian kidney, like the isolated frog skin, has a 

relation transport and net 
oxygen consumption. The sodium/net oxygen ratio 
has a somewhat larger value in the kidney (about 29) 
than in frog skin (about 18), but it is of interest that 
the consumption ot one equivalent ot OXYEONn (1/4 
oxvgen) for the 
ort of several equivalents of sodium im both 


suygest 


present 


between sodium 


fixed 


mole ot generates suflicient energy 


trams} 
Systems 

The concept that the renal oxvgen uptake can be 
divided relatively 
uptake and a variable functional uptake, 
domimated by, 
tubular 
classical observations im renal physiology 

\ large arteriovenous oxygen difference } 


into a small but constant basal 
which is 
and bears a constant relationship to, 
sodium re-absorption, may explain some 
ws been 
found in uncompensated heart disease, where the 
fraction is large and the renal 
Conversely, a small arteriovenous oxygen 
results from infusion of which 
reduction of the filtration fraction and an 
in blood-tlow®. 
that 
may influence the at 


but it is 


filtration blood-flow 


reduced 


lifference albumin, 


4 
increase 


It is evident from the present 
hypothesis variations in the filtration fraction 


OXVgen «aiiterence ; 


important to consider also v: 


renal blood-flow. since the basal oxvgen consur iption 
of the kidney must imfluence terlovenous 
oxvgen difference the more the the 
Theoretically, variations in the arterio 
predicted 


the ar 
lower rate oft 
portusion 


venous oxygen difference can be 


it the following variables are determined renal 
blood-flow (RBF), hematocrit (//), tiltration fraction 
FF), plasrna sodium (Px,), exeretion fraction of 
sodium and renal weight 
im ml. /100 ml 
2-24 | W/RBF Pwak t 


29 


In contrast with other organs, a moderate reduction 


of renal blood-flow results in a decrease in renal 
iptake ot oxvgen. Since the filtration and hence 
re-absorption of sodium is also reduced in this 


situation, the observed correlation is readily explained 
Only when blood pressure is reduced below the limit 
where filtration ceases, the kidney—like any other 
organ-——extracts more oxygen per millilitre of blood 
in response to a reduction of the rate of perfusion, 
maintaming constant consumption of oxygen. 

Thus, in both situations the kidney conforms to the 
general phy siological principle first formulated by 
Barcroft*, that oxygen consumption is directly related 
to function. Hence the seemingly puzzling difference 
between the oxidative metabolism of the kidney and 
other organs becomes merely a consequence of the 
unique fact that renal work is determined by, and 
roughly correlated to, renal blood -flow 

Renal oxygen correlated to 
tubular para-aminohippurate transport or to urinary 


consumption not 


urea excretion®. These observations fit well into the 
theory of the dominant role transport, 
since no gross changes in the re-absorption of sodium 
occurred during the experiments, in which the effect 


of sodium 


of variations in renal handling of these two substances 
were studied. 

Tho efficiency of the kidney is approximately 1 per 
cent when thermodynamic considerations are applied 
to the composition of the urine relative to plasma!’’. 

Such calculations disregard the oxygen cost of 
isotonic re-absorption of sodium. If renal oxygen 
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uptake Is stoichiometrically related to the quantity ot 
sodium re-absorbed, then the oxygen uptake cannot 
be expected to bear a fixed relation to the thermo 
dynamically calculated (minimal) work involved in 
producing tho final urine. Hence the concept of 


renal efficiency’ may be considered physiologically 


meaningless. 

This diseussion has directed attention to 
the 
sodiur 
More experiments are clearly needed in order further 
to investigate the validity and possible limitations 


some of 
iunplications of applying the concept of a fixed 
net oxygen ratio to the mammalian kidney 


ot this cone 

This work was supported by grants from the Danish 
State Research Foundation and from King Christian 
Xth Foundation 
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Demonstration of Nucleases on Mammalian 
Skin Surface and in Saline Extracts of Hair 


the effects of 


§-irradiation on the nucleases ot uinea pig epidermis 


course Of experiments on the 


we washed thin strips of peeled tissue (25-602 thick) 
before lhomogenization, in an atte: ipt to demonstrate 
release of enzyme! Approximately 50 per cent of 
total deoxyribonuclease (DNase) and 75 per cent of 


(RNase) 


irradiated epidermis, 


ribonuel were thus removed 


activily 


from normal o indicating that 


considerable amounts of these enzymes may be in the 


stratum corneum or in the interstitial fluid. This led 
us to test for the presence of enzymes on the closely 
clipped skin surface of living animals For this 


purpose we adapted the plast ic eup Ten hnique tse d by 
Peiss ef al.2 and Szakall® for the study of water and ion 
@xe hange between a chemically defined mednun and 
the Albino guinea pigs of either sex (500-900 
gm.) were fed a vitamin C-enriched diet, anzesthetized 
with veterinary ‘Nembutal’ and clipped with an 


skin 


electric shaver. Plastic cups were secured to appro 
priate areas of the animals’ flanks by means of § in. 
*Trimtex’ rayon elastic, and small alligator clamps or 
paper clips were used to fasten the elastic (No. S-2 
plastic stoppers were supplied by Pioneer Plastics, 
Box 8066, Arlington Branch, Jacksonville 11, Fla.). 
Two small needle holes were punched 180° apart and 
about 6 mm. from the closed end of each cup; 1-5 ml. 
of 0-9 per cent saline was injected with a No. 22 
needle and syringe, and samples were withdrawn for 
enzyme assay. 
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DNase activity was determined by the method of 
Schuster*. Assay solutions contained I mgm. of calt 
thymus DNA (Worthington) or salmon sperm DNA 
(California Foundation). Blanks were subtracted for 
enzyme added at zero time and substrate after 30 min. 
at 37° C. The increases in 260 mu readings (A260) 
were proportional to DNase and RNase concentra 
tions up to 0-2 O.D. RNase was determined by the 
method of Dickman et ; some of its characteristics 
Saline in contact with normal 


have heen desc ribed® 
epidermis was found to have considerable nuclease 
activity (Table 1). Since there 


nuclease content of these saline washings after 45 min 


was no increase in the 


contact with the skin surface, this interval was 
chosen for sampling. 
Table 1 Nven.FaSk ACTIVITY OF SALINE WASHINGS DERIVED FROM 
2-54 om." NORMAL SKIN SURFACE AND FROM CLIPPED Ham* 
DNase Nase 
1260/ml 1260/mil 
Animals Sex 
Initial fter | After | Initial | After) After 
sample | 48hr.| 72 hr.|sample/ 4s hr. 72 hr 
1/10 1:53 1-50 0-40 040 0-40 
1°40 1-40 OOS 0 
‘sulnea pigs | 0-4 100 | 1-30 0:30 0-30 | 0-30 
Mt O13 0-70 0-90 
Albino rat 0-11 0-25 0-10 0-02 
Albino 
G ea pig 
hair O70 
Rat hair 0-47 
| 
DNase assa DNA, OLM tris pit 4,0-005 M magnesium 
phate and O-1 mi. en me in Os mil. tinal volur 0 min it 37 
1260 jual illine DNase. RNase assa 1-3 Michaelis 
il-aceta buffer, pH 7 v0 l, er and O-5 mil 
il t RNA at 1 equals 
il KNa 
gm. hair extracted in 10 ml, 0-9 per cent saline, for 48 hr, at 
aliq fora 
nted guinea pig 
The average enzyme activity of 1 mil. washings 
(4 animals) was equivalent to about 2 and 0-03y of 
crystalline pancreatic DNase and RNase (Worthing 
Ton), Tespective ly Table 1) Washing or wiping th 
skin urtace prior 10o sampling removed most of it 
About 24 hr. were required for surface nucleases to 
return to their initial level. In some instances, when 


the initial activity was low it rose to a high level after 
the second or third sar plunge of the area, 48 or 72 hr. 


ater (Table 1) We have no explanation for this 
increase Of atter repeated sampling lippimg 
the hair without touching the skin surface, in order to 


avoid trauma, result 
clipping. The nucleases appear to be fairly uniformly 
of the flanks. Nuclease 
activity can be leached out of the clipped hair (Table 


sin levels comparable with closer 


distributed on the skin surface 
1), but equally high levels are present on the depilated 
(Tabachnick, J.. and Freed, R. M., 
Since there was no significant 
the Supernatant r 
100.0004, 


skim 
unpublished results) 

change in activity of 
fugation for | hr. at enzymes are 
considered to be in solution in the saline washings and 


SUriace 
after centri 


these 


not associated with anv cell particulate 

Skin surface DNase was inactive in the absence of 
magnesium ions. The optimal ionic strength (pH 7-0, 
Michaelis" buffer), was 0-17 
in a complete medium to which sodium chloride had 
been added in varying concentrations. Heating the 
in a pH 4 or pH 


veronal acetate about 


saline washings for 10 min. at 60° C 
7:4 buffer solution resulted im 90 per cent and 80 per 
cent activity, respectively. As further 
evidence of enzymic hydrolysis of DNA we observed a 


losses of 


be 
77 
i 
ie 
i 
1 or 
ay 
rere 
ae 
2 mg 
Rite 
4 
§ 


oo 


change in viscosity of a 0-1 per cent substrate solution 
within 
nutes after addition of an aliquot of active saline 


from a gel-like con intency to a watery one 


olution In addition, piper hromatoygrams (70 
cent ppropanol-ammonia of aliquots of DNA 

lutions, incubated 24 hr. with saline washings o1 
crystalline DNas« showed broad bands of 


oligonucleotides 


In control the 


tra-violet absorbing which had 


left the ormzim ultra-violet absorbing 
material did not leave the origin 

The pu activity eurve of skin irtace DNase is 
imilar to that ervstalline pancreatic DNa 


DNase J), the un being at about 7-0 with litth 
or no activity at or below 5-3. This madicates 


of an acid DNase (DNase 


Kpidernus, washed free of extra 


absences 
whieh pre ent 
enzyme prior to homogenization, contair 
DNese with a sum 
the kin surface enzyme may be 
! int LD Nese 

i by at 
activity at me 
epidermis pPomts to the absence of an 
Whether an 


present remains to be ch 


im, iyvesting tha 
oft epidermal orm 
kidney which 


of liver or may 


inhibitor . the relatively hig} 
itral pH on the skin surface or i 
nea pig 
nhibitor 


activator®™ for 
ad 


In two human subjects (the authors) 


wtivity was detected on the normal or sweating 


irface of the forearm, the palm, the nape of the 


neck, or im aline extracts of hair. The presence of 
non specie esterases on hounan skin has been 
cdermon trated with histochemical methods® While 
kin bacteria play a part in the production of fre 


activity was attribu 
origm'®, We 


amount of 


of the lipolytic 


anita! 


fatty acids, som 
teri to esterases of found no 


significant changes in the nuclease after 
reducing the bacterial count of guinea pig skin surface 
to Oor 5 per cent by Lope al application of the anti 
Achrosurgic’ (kindly sup 
plied by the Lederle Laboratories Division, American 


Pearl River, New York) 


“teigleder'! has referred to human skin surface a 


biotics Surgamvem o1 


Cyanamicd Co., 


covered with an esterase mantle and regard: 
human sebum and sweat as the chief carriers of the 
non-specihe esterases, The present report suggest» 
that other mammals, such as guinea pigs, have a 
nuclease coating Since this species has no eccrine 
weat glands, surface nucleases cannot originate there 
In addition, in healed, G-irradiated guinea pig skin 


n which the ce ral adnexal structures had atrophic if 
or had been completely che stroved?!?, we observed 
nereases in surface DNase and RNase (Tabachnick 
1... and Freed, R. M., unpublished results). Henee, in 
this animal, surface nuclease activity is probably ot 
epidermal and/or humoral origin 


As shown in Table 1, 


function as an exeretory 


rat and rabbit skin may also 
Th 
ioval of blood 
cutaneous blood vessels or are 


organ for nucleases 


question arise Is there a selective ren 
mud leases through the 
these a natural product of epidermal cell 
turnover and keratinization ? This technique, applied 
to the surface of healed, irradiated skin with atrophied 


or destroyed adnexal structures, may prove to be 
tool othe: 


que stions relating to the in 


for obtaining answers to this and 
revo permeability of the 


iseful 


epidermis 

We are indebted to Dr. Peter Flesch, Department 
of Dermatology, University of Pennsylvania, Phila 
delphia,. for directing our attention to the plastie cup 


technique? detailed report is in preparatior 


The work was supported by Contract AT (30-1)-1727 
with the U.S 


Atomic Energy Commission 
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Note added in proof The low levels of nuclease 
activity in the initial samples (column 3, Table 1 
are the result of sampling immediately after close 


clipping of the animal's hair. Through the generosity 
of Prof. P. C. Trexler, Lobund Department of Biology, 


Notre Dame University, we recently had the oppor 
tunity of assaving saline extracts of germ-free hair 
obtained from guinea pigs, rats, and rabbits. and 
found levels of DNase and RNase activity as high or 


higher than the values in Table | 
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Transplacental Passage of Red Cells in Man 


THE purpose of this communication is to report the 
results of an investigation into the frequency and 
fetal to the 
maternal circulation in a random series of deliverios 


inagnitude of hemorrhage from the 
The total separation of the maternal and foetal cireu 
lations was a long-held biological belief, and was only 
first seriously questioned in 1941, when the mechanism 
of haemolvtie disease of the newborn was elucidated 
and Levine! showed that Rh iso-imimunization oeeu 
red less often than expected in ABO incompatible 
ratings. Because of these Rh findimgs, it was postu 
lated that the antigen was carried across the placenta 
into the maternal circulation by intact erythrocytes 
have  simee ceeded im 


Several investigators 


demonstrating the passage of cellular elements across 
the placenta ; radioactive tagged red cells, 
eytes and sickle cells have been injected mto the 
prior to delivery, and later 
from the foetal cireulation?*. Foetal red 
been deteeted im the maternal cireulation 
by means of differential agglutination by ‘ 
nd by Zipursky et al.®, using the 
developed by Kleihauer et al.*. 

The technique used in the present wor k was that of 
Kleihauer, with the that the 
preparation Was The principle of the 
method is to elute hsemoglobin A from the adult red 


‘ llipte 
maternal cireulation 
recovered 
ceolls have 
Chown 
histochenucal 


modification final 


unstamed 
ells by means of a citric-phosphate buffer hemo 
vlobin F remains in any foetal red cells and these stand 
out as dark refractile bodies (sec Fig. 1). 

To establish the sensitivity of the technique, 50 
male bloods were examined along with 50 specimens 
of blood from post-partum women, the observer being 
unaware of the the Rach 
pecimen Was given & quantitative score, this being the 
average of the number of refractile cells counted in 
No male score 


source of specimens. 


four 3-mim. scans. exceeded 


O 
? 
niclea 
ne 
2 
! 
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Artificial muxture of maternal and fatal blood 


were next made at varying dilutions for the purpose 


of correlating the scores with actual amounts of toetal 
blood. At a dilution of | 
SD. l Assuming an average maternal blood 
volume of 5 litres, thos of tuetal 
blood im the 


5.000, the score was 5 


would represent Tonal 


maternal cireulation 


Spec of maternal blood were exarnuned 


within 72 hr. of delivery. The average of two 3-rmuin. 


counts was recorded, and scores of more were 


2 or 


regarded as indicating detinite transplacental heemor 
This was detected in 12 per cent (24) of the 


(Table 1). 


rhage. 


wornen 


only SiN 
firtal 
Work is in 
that is 


Scores of LQ or were recorded on 


more 
and this suggests that 
rarely than mil. 
find out the pr 
necessary to stimulate the formation of antibodies 
this randon 
have investigated a 


oceasions (3 per cent 


more 


bleeding in 


progress to cise amount 


Though the amount noted in Series 


was always less than 5 mi., we 


ase of marked neonatal anawmia (heemoglobin 73 


nation with anti-S at + 
darkly (due to hemoglobit 
rigin from foetal red cells 


thus confirming tl 
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per cent) m which it was caleulated that about LOO 
mil. of foetal blood had entered the 
tion (vee Fig. 1). It was shown afterwards that the 
mother blood group S-negative and the foetus 
S-positive, tro it was clearly demonstrated 
that, 
tial ayglutination was produced (Fig. 2) 
The results of the have 
to the low meidence of iso-ummunization m 


maternal cireula 


Was 
and 
on adding anti-S to the maternal blood, differen 
mvestigation obvious 
relevance 
Rh-negative 
placenta seems 10 be an effective Z 

entry of more than | mil. of fatal blood In Rh 
nevalive patients in Whom significant ta tal bleeding is 


mothers as in the majority of cases the 


barrier against the 


detected 
possible (as judged by the tro results 
fetal cells by the 
prevent 


delivery, it may be 
To inactivate 
the circulating adnunistration ot 
anti-D and thu 

Using Rh-negative male volunteers, we have already 
shown that the administration of Rh-positive cells 
followed half an hour later by anti-D, results in these 
In view of the 


hoped that this 


unization 


cells being coated with the antibody 


results of Stern and Berger’, is 
coating will prevent Rh-sensitization 
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ng this re earch We are also prat ful to Dr. R. R. 
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RADIOBIOLOGY 


Proliferative Cycle in the Growing Hair 
Follicle of the Mouse 


THE imtermitotic phase has been divided into three 
sepmments : the phase ot nthesis of deoxy ribonuecleie 
(DNA) (S followed by 
gaps’ called G, and G4, The duration 
ot these phases can be accurate ly rie asured by pulse 


phase), pre eded and 


respec ely 


aed 


labelling with tritiated thymidine, followed by serial 
killing, preparation of autoradiographs, and determ 
mitoses labelled at 
death? 


kinds of cells have been so studied ; the 


ination of the fraction of various 


nite rvals between myection and Several 
present com 
munication adds to the list the cells of the yrowing- 
hair follicle in the mouse. 
Young adult CFI 


growth was initiated by plucking?. 
dime (20 mV) 


Hair 
Tritiated thymi 
acbministered 


male mice were used, 


Bp. act. 1-9 c. was 


Fig. 1. Maternal blood f i etal ana 
thobir per cent) due t ssive transplacental haemorrhage 
Phe teetal red lls stand t larkly ‘ pared with the pale 
gt iad ell 
‘ 
) 
iy 
Table 1 FeRTAL ReD CELLS IN 200 SPRCIMEN POST-PARTUM 
MATERNAL BLoo! SCORES Kk RDED AS WHOLE NUMBERS: FOF 
EXAMPLE » Is mE As 2 
Fetal red No. of specimer Fetalred No, of speeine 
ells seor f post-partum blood Ils re post-partur 
1 1 0 
Mengert, W. F., Rights, €. R., Reid, A. F., Wolf, G. R 
ind Nabors, G, ¢ and Gyne 69, 678 (1955 
‘Chown, B., Lancet, i, 1213 
Zipursky, A., Hull. A., White, F. D., and Israels, L. G., Lancet, i, 451 
Kleihauer, E., Hildegard, B., and Betke, K., Alin. Weaceh., 36, 637 
eae. ras a 
ee Stern. Kurt. and Berger, M.. Abst. from Thirteenth American Associa en 
t Rlood Banks Programme, 39 (1960 
‘ 
‘ 
% 
Fig. 2. Differential agglut The 
small agglutinates stand F) 
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atter at 
proceeding at full speed. 
10 min. to 


intray eritoneally 10-11 dave plucking, 
which time hair growth is 


Animals wore killed at times ranging from 


42 hr. after labelling. Autoradiographs were prepared ; 
0-100 ana- and meta phases on oach slide were 
seored| for presence or absence of label Presence of 
label ndicates that the cell was synthesizing DN \ 


available, that Is, 
When the 
short, 


during the period when label was 
minutes following injection® 
oon death is 


pl ases are found to be labelled, because 


the first few 


bot w anda no 


nieetion 


interval 


meta- OF ara 
eolls n this stage at the time ot death were in @, or 
prophase at the time of labelling Longer intervals 
! i} ellad Tose since the cells in mitosis at the 
time of death wer nS phase at the time of injection 
Still longer intervals again result in unlabelled mitoses, 
ivi tire imyection mn these cases coincides with the 
(, phase, mitosis, or G, phase of the preceding cycle 
/ 
0 10 ! 20 10 
Hr. betwe tion and deatt 
Fract f mit af terval 


in Fig ] The mean d ration 
prophase is the interval be 
DO per cent ol all meta- and 
1-5 hr. The mean 


SY phase is tho width of the wave of 


hown 


results are s 
tweon the 
vi the time when 


labelled ; it 18 


tbellod Litoses, measured between the two 50 per 
cent pomts ; it tet about 7 hr The variability in the 
duration of the S phase can be estimated trom the 
lifference between the slopes of the ascending and 


lescendimg limbs of the wave? the standard devia 


tion is about 0-9 hr. The distance between correspond 
the first 


ne. tlowever 


ingg points or and second waves reprose nts 


the generation ti since the second wave 


is equivocal ; 


is not well defined, the estimation 

roughly. the generation time must be near 12 hr. Of 

this time, 8-5 hr. are taken up by the S and G 

phases and prophase ; allowing about 0-5 hr. for 
ota- and ana-phase, the remaining 3 hr. represent the 


an duration of G, The distribution of durations o 


in individual cells can be roughly estimated 


the shape of the second wave? The data are com 
patible with an exponential distribution, possibly 
th some lag; this would unply that soon after the 


there is a constant probability 
that DNA 
following munute 


together with findings tn 


iis onter the G phase 


of about 0-0055 mim.-') synthesis will 
commence during 

The results of tl 
other cell systems, support a general impression that 


fairly 


Wor! k, 


the S-G,-mitosis ence 18 


duration of 
the duration of the 


the 
piven Bp rar wh le 
widely and is chiefly responsible for 


both within and 


constant in a 


(; phase Varios 


differences m generation times 
between cell populations. 

The amount of label in uch 
less than in intestinal epithelial cells of the same 
animals. Maturing cells earry their label into the hair 
shaft, where it disappears at the same time as the 
An artefact often seen is deposition of a dense 


hair follicle cells ism 


nucle 
laver of silver grains on the surface of hair. 
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Formation of an Ommatin Pigment 
from Tyrosine by Ultra-violet Irradiation 
the offeet ot 


the formation of melanin 


the course of an investigation of 


ultra-violet 


IN 
irradiation on 
it was found that a brief period > rru 


from tyrosine 
broug! ? 


+} ‘ 


of irradiation had an effect similar to tha 
about by the addition of a mimute quantity DOPA ; 
on addition of tyrosinase to the irradiated solution 


mmediately without an 


reached 


oxygen began 


uptake 
nduection period, and ultimately 


a valne 
IpPproximat mg that caleulated for conversion of 
As the reaction 
typical melanin granules were formed 


Att mpts to bring about non-enzymati melanin 


rosine to melanin 


rmation tro 
Vie 


l. Short pertods of exposure 
in the development of golden-yellow 


product lumited inereases in irradiation time had the 


fect of deepening the golden colour ; but at no tume 
as there evidence of melanin formation, even when 
yutions containing the yellow product were allowed 
> Temaim at room temperature for several days. 
Prolonged exposure to irradiation re ulted in almost 
complet disappearance of this colour, with an 
accompanying drastic increase in oxygen uptake 
gesting oxidative destruction. Changes im absorp 
tion spectra brought about by increasing dosages of 


rraciation ated the formation of products hays ing 
5-250 mu and at 290-340 mu 


Analys of solutions 


rreate rab orbency at 2 


than does unirradiated tyrosine 
briefly exposed to ultra-violet radiation demonstrated 
the presence ot DOPA quinone and of 5.6 dihydroxy 
ndole 

The yellow pigment responsible for the change in 
absorbance was extracted by salting out with sodium 
with isobutyl alcohol; the 
llowish-tan muff formed at the interface was dis 
ved in alkali to give a reddish-brown solution. In 
Fig. 1, the spectra of the extracts indicate the forma 
on of a product with maximum absorbance in the 
Itra-violet at 245 mu, with a second peak at 300 
305 mu. That this produc 
D, the absorption spectrum 
by enzyme action briefly 
VTrosine The was insoluble im isobutyl 
ilecohol until brought to pH 2; when it was extracted 
nto alcohol at this pH, it exhibited a brilliant blue 
finorescence with maximum emission in the region 
110-430 meu. 


ehloride and shaking 


t isnot amelanin is shown by 
of a melanin 


eurve 
irradiated 


obtained on 


pigment 


10 
nt 
rhe 
of th 
Or 
2 


June 3. 196] N 


gts, 
4 
\ 
\ \ 
| | 
| 
\/ 
\ ~ 
\ 4 
in 
4 
W t 
rt rt it 
\ i D 
In these characteristics, colovw relative imsolu 


bility, absorption speetrum in the ultra-violet region, 


and emission speetrum, the pigment, which is not an 


ntermediate inthe normal pathway of melanin form 


ition, resemble the thuorescent red yellow xanthom 


matin deseribed by Butenandt et al It is probable 
that as a result of irradiation, oxidation of the 
lihydroxyind ie with the breaking of the 2: 3 bond 


f the pyrrole ring has given rise to an 9#-aniuno 
phenol? which reacted with the DOPA quinone to 
form the omunatin pigment This is of particular 
interest im relation to Fitzpatrick’s work on the 


production of pheomelanin, and as demonstrating an 


alternative pathway of pigment formation trom 


tvrosine, one that is non-enzymatic. 
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HISTOCHEMISTRY 


Enzyme Histochemistry of the Cells in 
Hodgkin’s Disease and Allied Disorders 
THE complex 
components of the reticuloendothelial system, based 
on their morphological charactoristics, has resulted 
in a variety of controversial classifications of lympho 


nomenclature applied to cellular 


reticular neoplasia. 

Enzyme histochemistry offers valuable assistance 
in identifying the various cell types and their malig 
nant counterparts. 

Braunstein. Freiman and Gall’, in a preliminary 
report on the distribution of enzymatic activity mm 
malignant lymphoma, stated that im the 
enzymatic activity of cells of the various histiocytic 
types of malignant lymphoma corresponded to that of 
their normal Of particular interest 
was the demonstration that the cells of reticulum cell 
sarcoma (histiocytic lymphoma) manifested enzyme 


general 


counterparts, 


ATURE 


activity identical with that of non-neoplastic histio 
eytes, They claimed also that large anaplastic cells 
cells of Hodgkin's 


manifested a 


granuloma’ and 


histo 


and Sternberg 


also simular 


patlern 
‘ henucally 
Methods for 


the histochenuecal demonstration of 


acid phosphatare, alkalime phosphatase and non 
specific esterase? have been applied to lymph nodes 
and spleen in these laboratories, as part of a similai 
Investigation 

The results of Braunstein ef al. were confirmed, in 
part, im that histioeyt wherever they were located, 


howed marked activity of acid phosphatase and non 


Ppeciile esterase Cells thoughi to be derived fron 
histiocyt« . for example, epithe and ‘endo 
thelioid’ cells and Langhans g ant cells in tubereulous 
lymph nodes, together with foreign boy cells, 
reacted similarly. Splenic sinus lming cells, however, 


were consistently negative for these enzvmes and are 


therefore not considered to be true histioeyvtes 

No reactions for there enzyn 
lyinphoeytes Alkaline 
to capillary endotheliun, to 


} ave been obese rved 
confined 


some polymorphonuclear 


pro phata wa 


mononuclear cell. 


Ivmphoma and 


and to an occasional 


Twenty-seven cases of malignant 


leukieemia have been imvestigated These imeluded 
Ivmphoeytiec Iwinphoma (6), histioeytie lymphoma 
retrenhun cell rarceoma, mixed lyinphoeytic 
histioeyvtie lyinphoma (1 follieular lyinphoma {+>}. 
Hodgkin's ‘granuloma’ (6). Hodgkin's sareoma (1), 
lomphoeytic leukemia (2), ‘monocytic’ leuksemia (1), 
and 1) 

Strong non-specific esterase and acid phosphatase 
activity was observed im histiocytes (retieuhun cells 


however atypical and pleomorphic, im all these con 
ditions Moreover, these reactions demonstrated the 
abundant wypical hi tioeytes in five cases of follicular 
lymphoma, thus confirming the elassifieation of 
Rappaport et which includes, among others 


mixed Ivimpho-histioevtic and predomimantly histio 
types 
In Hodgkin's 


leur 


mononuclear 

Reed 
these 

activity m 
Hodgkin's 


granuloma’, however, 


(murror-image 
negative for 


the 


Sternberg cells were consistently 


enzymes, in striking contrast to 


adjacent reticuhim cells In one Case of 


sarcoma a& minunal reaction for non specie esterase 


was observed im some of the bizarre multimucleated 
cells. 

No nzyinatic activity was elerted from neoplastic 
lymphor Vies. 

The strong alkaline phosphatase ot capillary endo 
thelium demonstrated widespread proliferation of 
small blood vessels in all cases of Hodgkin's disease 
and around some foci of neoplastic tissue in’ other 
This routine 


sections, hematoxylin and 


feature is not obvious in 


stained with 


conditions. 
parathn 
@ 

In a case of ‘monocytic’ leukemia, monoeytoid cells 
infiltrating lymph nodes and spleen were also negative 
tor these enzymes, in contrast to atrong activity m 
surrounding histiocytes. 

case with long standing myeclophthisic anaemia, 
followed by the occurrence of atypical monorvucleat 
and the mono 
eytoid cells in the peripheral blood, lymphadeno 
pathy, hepato-splenomegaly and widespread infiltra 
tion into the skin and subcutaneous tissues, was also 
encountered. This type of case has been designated 
leukemic reticuloendotheliosis. The monocytoid 
cells again showed no evidence of enzymatic activity. 


multinuclear cells in bone-marrow, 


Ab 
3 
bo 
Pie 
= 
= at 
oe 
Hig 
: 
4 


‘ 


These findmgs indicate that, if Reed Sternberg cells 
toid cells are derived from 

ulum cells), then there has been a loss ef activity 
of both non-specific csterase and acid phosphatas? in 
the first This unlikely 
there is no alteration in the reaction of these 
Furthermors, one 
how a loss of activity ot 


monocy histiocytes 


and 
seems most 


two cell types 


gnant histiocytes 
would expect cells to ¢ 


only one or other of the enzymes, expecially im the 


enzymes in mali 


ome 


less malignant form of Hodgkin’s disease 

therefore, that both Reed 

Sternberg and monocytoid cells are derived from cells 
other than histiocytes. That they may have a conunon 
origi from prumitive not 
disputed, but. from the 
studies, it appears that their re lationship to the histio- 
evte is no closer than that of the lymphocyte to the 


R. F 
Institute for Medical Research, 
P.O Box L038, 
Johannesburg 
und Gall. A. E., 


It seems probable, 


cell is 
enzyme 


hymal 


results of these 


histiocyte 
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Histochemical Analysis of some Dehydro- 
genase Systems in the Erythrocytes 
of some Lower Vertebrates 


studied hist ochemiucally thre 
cle hyadr namely, phospho 
pyridine nucleotide (DPN) and triphosphopyridin 
nucleotide (TPN) diaphora vs and the DPN depen 
dent 3-hydrox) 
butvric, hanolic in the renal 
arcinoma occurring in a or-wagyid strain of 
the oviparous toothearp A plocheilus limeatus’. In 
continuation of this investigation L dee ide d to study 
the distribution of these and cestra 
ciiol-17% cle} idrogena «, in the vies of sore 
of the vertebrates, 
unphibians 


Recentity I have 


Wenase SUCCINIC 


enzymes lactic, male, glutamic, 


and ot dehvdrovenases, 


ace 


also 
erythro 
lower namely, some teleosts, 
and rept ilians 

The with the exception of cestracdiol 17% 
were determimed by the 
developed canted of Seligman, Nachlas and co 
, based on the use of 2,2’-di-p-nitrophenyl-5 
dimethoxy-4,4'-biphenylene)-di 
as the « hromogenic 


dehydrogem ine recent l\ 
workers? 
diphenyl! 
tetrazolium chloride (nitro-BT)* 
electron itor. The 
37° C. for 15 mm. Some sect 
with Regaud’s stam 
In general, for morphological 
were stained with hematoxylin and eosin, 


sections were mecubated at 
were also processed 
to demonstrate mitochondria 


tation parallel 


orien 


sect Llons 
luematoxylin and azophloxin or thionin 

For incubation with the cestrogens, the erythrocytes 
were ispended in isoton ue phosphat buffer, pH 7-4: 


were shaken at 20° 
enzymatic 

hemoglobin 

and 


wards the s 
COMpParative 


and after 
For thee 
wtivity, 


‘determinations of 
quantities contaming the same 
Isolation, and 
determination, of the were 
mainly by Repke's methods’. The 
rstracdiol were separated paper chromato 
graphically im the formamid, 

The succinic dehydrogenase activity was low in the 
it was linked 


content were used. jualitative 


quant tative sterouls 
carried out 
epimers 
systern chloroform 
investigated ; 


erythrocytes of all species 


to the cell membranes and the mitochondria. The 
DPN diaphorase activity appeared to be high, 
however. Also, this enzyme and the DPN-linked 


dehydrogenases were linked to the mitochondria and 
some cell membranes. The TPN diaphorase activity 
was much lower than the DPN diaphorase activity, 
and exhibited a widely dispersed and more finely 
intracytoplasmic distribution, which is certamly 
suggestive of the pre sence of microsomes and showed 
a high concentration in the cell membranes The lactic 
dehydrogenase activity appeared to be rather high, 
the malice and 8-hydroxybutyric dehydrogenase 
activities res Ts lower, whereas the glutamic and 
particularly the ethanolic dehydrogenase activity 
were generally low. The dehydrogenase was 
more active than the malice dehydrogenase. As ean 
be seen from Table 1, the enzymatic activities of the 
erythrocytes of the species investigated are mainiv 
the same, although some differences can be 
established 

The cstradiol-173 dehydrogenase oceurred in the 
erythrocytes examined. This enzyme is capable of 
reducing cpstrone to e@stradiol-178 and of oxidizmg 
cestradiol-17 to cestrone An cestradiol-175- 
dehydroge nase, found in ruminants, in addition to the 
ustradiol 173-dehydrogenase*, is not present in the 
erythrocytes of the lower vertebrates examined. 

In general, the erythrocytes of the species examined 
ostradiol dehydrogenase 


lactic 


minor 


correspond — as regards 


bares. 

big Hodgkin's disease, Comy te phot gee 
method 150 
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Pa l DISTRIBUTION OF SUCCINIC DEHYDROGENASE, DPN ANI 
ERYTHROCYTES OF SOME 
r i i vity was graded microscoy ally on the basi 
> ~ 
& 
DPN d use 444 4 
TrNd rase 2 & l 
DPN-1 frog ses 
Ma y 
1 
vhut } > 2 
Eth let row ! ft 


wtivity with those in man, rabbit and guinea pig? 
and imperfectly with those 
\. 
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Non-specific Esterase Activity in Histio- 
cytes 
HISTIOCYTES in subcutaneous 
characterized by having marked 
We have reported previously that histio 


commective Tissue 


are phagocytic 
activity 
cytes increase their enzvinatic activities in proportion 
to the degree of transformation of these cells under 
various irritations’ 

Recently, we have examined histochenucally non 
specific esterase activity im a dorsal 
spread from rabbits intensely stamed with trypan 
The dose of trypan blue was 10 ¢.c of a | per 


subcutaneous 


blue. 
cent solution injected intravenously once daily for 
seven days. It was found that histiocytes having 
trypan blue granules in their cytoplasm exhibited 
strong non specific esterase reaction in discrete areas 
corresponding to the trypan blue granules. In con 
trast, fixed histiocytes, without phagocytosed 
particles, in a spread of normal subcutaneous tissue, 
showed strong diffuse enzymatic activity in their 
It is not clear whether this non-specific 
inside the trypan blue 
However, it 1s unquestion- 


cytoplasm. 
esterase activity exists 
granules or around them 


TPN 
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Heng 


DIAPHORASE AND SEVERAL DPN-LINKED DEHYDROGENASES IN THE 
LOWER VERTEBRATES 
f colour re ' to 4, by ins] tion of th vthroevtes 
sts Amphibian Reptil 
= 
Ss 
1 ¢ l l 1 l l l 0 
2 2 1 l l l l l l 3 
] l ! l i l 1 l ) i “ 
2 232 2 1 I 
1 ( 1 oo 1 l ( 1 ¢ 


able that, when trypan blue is being ingested by the 
of the histioeyte and concentrated 
into granules within them, the non specific esterase 
distributed im the organized 
in the region of the trypan blue granules 
Hosopa 

TAKASHI 


digestive vacuoles 
protoplasm becomes 
and collect 

SYUN 

Ly partinent of Pathology. 
Tohoku University School of Medicine, 
Sendai. Japan 
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Evidence for Multiple Czruloplasmin 
Components in Human Serum 
More than one component of human ceruloplasmin 


More}! 


com 


has been reported by several mvestigators' 
have observed 4, 
fractionating a pool 
In such a large 


and Schemberg! possibly 5, 
ponents ot ceruloplasmin by 
composed of 9.109 imdividual sera 


pool, infrequent unusual Components would be easy 


to lose. Furthermore, the complex tractionation pro 
cedure provides opportunity for artefactual alteration 
The resolving power of vertical 


of specific proteins, 
direct 


starch-gel electrophoresis? combined with 
chemical and enzymic analysis on the gel provides a 
simple and elegant means of exanmmning the problem 
in individual sera. Using this technique we have 
found 5 electrophoret ically distinet protems having 
one or more characteristic properties of ceruloplasmin 
were obtained from 43 pregnant women (im 
the third trimester of pregnaney or w ithin a few days 
post patients with 
(Table 1) and 5 normal individuals 


of 5 V 


Sera 
various diseases 
A voltage gradient 
em, was maintained for periods of 16-20 hr 
at room temperature. Half of each starch-gel block 
was stained with amido black 108%; the other half 
was stained with p-phenylenediamiine dihydrochloride 
(PPD), employing a modification of the method of 
Morell and Scheinberg!. Filter paper strips were 
saturated with a 1:0 M acetate buffer (pH 5-0) 
which contained 0-5 per cent PPD. These strips were 
pressed on the cut surface of the block for 5 min. and 


partum), 17 


ie? 
if 
oa 
ay 
4 
4 
. 
¢ 
ay 
4 
RS 
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a® 
ssc 3 
Sct t wwram ! ilt vertical sta 
{ {ap 1 t 
nira K.A.A.BAL. DWZ ra wit 4 
( eru last my 
j probabl tive minor c&ruloy 
+} ‘ lase 
wit t ty gn hu ajor 
then removed The block was allowed to stand at 
room temperature tor the next 6 hr... whiel 


ea cleep purple colour deve loped in the region 
the fast a-2-globulims This principal component 
('p Loft Table | and Fig 1) was found in all specimen 


ept one from patient ith Wilson's direase. ‘Two 
other 


patients with this disorder had marked, 
ermal 


liminished but detectable amounts of this mat 
having a mobility exactly like that of the prmeipal 
component of normal individuals. primeipal 
component having a slightly faster mobility (Cp Lk 
wa found in the serum of one normal pregnant 
woman: one with a slightly slowet mobility (Cp LS) 
was found in the serum of a patient with the muco 
eutaneous syndrome®* 

In the area associated with the transferrins, a 
econd violet band of products of PPD oxidation 


ral 
N N with 
sub t Cpl (pe 
Subjects witt 
j tat 
Wilson's diseas 
Bronchogenit 
Huntington's 
ea 0 
Chronic bronet 0 
Malignant 
lymphoma 0 
Multiple 1 loma l l 0 
Prostatic ca 
1 
Act tuberculos l 
set phrenia 0 
nality d 
ordet 0 
Muco-cutaneous 
syndrome l 0 
Total 65 a4 46 o4 
studied 


* One specimen had atypical (fast) m bility 
Atypical slow) mobility 
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(Cp 2) was found in specimens from all pregnant 
subjects, from one normal female, from: a patient w th 


carcinoma of the lung and from oa patient with 


prostatic curcimoma who had been reeeiving stilb 
cestrol for 5 years The second band in all cases 
wis considerably less mtenmse than the maim com 
ponent \ second examimation wa nemded to demon 


trate its presence m the sera of a few pregnant 


ibjects 
\ verv faint third component (Cp 3 appeared 
mediately in front of the sample msertion stot n all 

era for which it was examined (3 nor 

pregnant subjects 
commercially prepared ca concen 

trate of post-partamn se un ot DWZ 71 

tron of Stoekholn showed a very 

intensely stained principal component covering a 


region. apparentiy con 


broad zone in the fast 2-2 
to 1 deseribed above, ar dia second band 


with the same mobility as that of Cp > «le ribed 
above Two much tamter braaricl were also tound 
me between the prin pal component and the second 
band and another with considerabl slower electro 
phoretic mobility than the second band 

Several blocks were stamed by filter paper strip 


turated with 1-0 M acetate buffer (pH 5-0 which 


contained 6 mM concent rat rons OF se rotonin 


sulphate. L-adrenaline or adrenaline bitartrate 
There strips were pressed on the cut irfaces ot the 
tarch blocks and left there for 15 mim Coloured 
prod icts developed cluring the next 24 hur im the 
z-2-globulm region (‘p 1) of samples from norn i! 
pregnant individuals and im the K.A.A.B.1I 
ceruloplasmin concentrat: Staining of Cp 2 in the 


region of the transferrins was visible onlv m the 
eruloplasmin concentrate 

Blocks were stained for copper by placmeg ima 
ethanolic solution of rubeanic acid tor 
24 hr., after which time greenish black bands were 
een at the sites of Cp I ana ¢ p » Visual estimates of 


the PPD staining <t that the concen 


tration of Cp 8 is of the order of 1 1.oo0oth that of Cp Be 
its failure to react with rubeanic acid may therefore 
he due to its low concentration. 

The Cp lL component has the principal characteristic 
properties of « eruloplasmin: if has a natural blu 
colour, contains copper, and oxidizes PPD, 5-hydroxy 
trvptamine, adrenaline and nor-adrenaline* Cp 2 
contams copper and is visibly capable of oxidizing 
PPD and the other substrates ; this ts probable 
evidence that this proteim Is a ca ruloplasmin. Cp 3 
oxidizes visibly PPD; this is presumptive evidence 
that this protein is a ceernloplasmuin CplFandCpts 
have not as vet been examined in detail with resp et 
to properties other than PPD oxidation 

The occurrence of the Cp 2 in pregnant wornen and 
in a male reeeiving stilba strol suggests that cestro 
gens influence the appearance of this protem in 
detectable amounts. In all these eases, Cp 1 was 
visibly increased in concentration as compared with 
that found in normal sera ; 
the known ability of cestrogens to influence eerulo 


plasmin as mi asured by other techniques* The 


this ix in accordance with 


appearance ot Cp 3 ay 
factor other than concentration, since it could not be 
found in normal sera which had been concent rated 
five-fold and ten-fold, raising the concentration of the 
('p 1 component to the equivalent or excess of that 
seen in the serum of pregnant subjects (serum was 


placed in a dialysis casing which was suspended in air 


in front of an electric fan) 


ypears to be determined by some 


+ 
| 
: 
| 
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The and 

bemg investigated further by means of family stad 
This 

research 

Institute of the 


atypical components, Cp LF 


investiy wa ~ ipported in 
grant from the National 
Public Health Service 


of Wash und foy 


and by a 
grant from the ngton Biology 
and Medic rhe 

Note added in proof 
vhen the haptog 
from this zome 
Blood relatives of this patient all have the 
four generations of the 
family in which Cp | F is segregating indicates inher: 
tance of the trait plF is 
ifferentiated more readily from Cp | at pH 95 


0-O125 M borate bufter 


IS has a normal mobility 


completely 


is 


‘omoved saturation with hemo 
vlobin. 
normal Cp 1 \ 


study of 


isa dominant character. Cp 
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Effect of 5-Bromuracil on Crown Gall 
Tumour Induction 


Crown gall tumours in plants are initiated by the 


tumetla 


straims ot Aqrobacts 


action of virulent ens 
th and T 
these have 
the presences ot the bacteria is no longer re quired for 
their continuing The unknown 


agent or method by which this alteration of properly 


(Sm own) Conn on susceptible plant cells 


cells been altered to tumour cells, 


autonomous growth! 
conditioned cells to tumour cells is accomplished is 


There have been a munber of recent 
agent is a nucleie acid, specifically a 


‘ or that DNA plays 


Some ot 


known? 
claims that this 
deoxvribonueleie acid (DNA 


not 


accessory part im tumour maduetion 
these claims have been subject to eritical examination 


sorne 


and have been shown to rest on inadequate evidence®, 

The most recent claun that the transforming agent 
may be a DNA rests on the work of Bopp*, who 
reported that the pyrimidine analogue 5 bromuraci! 
the growth of A. the 
reaction of the host plant, or the 
tumours, but inhibit the 
This communication is con- 


not imbhibit tumefaciens, 
wound-healing 
growth of induced 
initiation of tumours. 
cerned with an evaluation of these findings. 

Four different 5-bromuracil were 
obtained from Sample l 
was purchased from California Los 
Angeles, California ; sample 2 was purchased from 
Mann Research Laboratories, New York; sample 3 
Bopp in his experi 
was manufactured 


does 
dows 
samples of 


laboratories. 
Biochemicals, 


commercial 


was 
ments and kindly sent to us; it 
by Fluka A. G., Buchs, Switzerland ; 
was purchased from Nutritional Biochemicals Cor- 


a sample used by Dr 
while sample 4 


poration, Cleveland, Ohio. 

The effect of these samples at a concentration of 
200 uvgm./ml. on the generation time of the bacteria 
is shown in Table 2. In these experiments the bacteria 
were grown in a defined medium? for 24 hr., then 
diluted 100,000 times into special flasks equipped 
with tubes for photometry. The mediwn containing 
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5-bromuracil and the control medium were both 
filter-sterilized through #14 Millipore filters (Millipore 
Filter Corp., Bedford, Mags.), was found 
that autoclaving destroyed the inhibitory principle 
Not enough of sample 3 was available to 


because it 


in sample 4 
test the vrowth-retarding 


150 times 


effects of autoclaving on it 
component The flasks were 
per minute on a motor-driven shaker in an incubator 
with 


shaken about 
kept at 27° C 
a Coleman, Jr.. Spree trophotometer at 410 mu 

The effeet of 5-bromuracil on 
was tested by the 
Kalanchoe daiqremontiana (Hamet and Perrier) leave 
with the highly virulent stram of A. tume 
and placing one drop of a solution contaming 200 


Turbidimetric readings were miacde 
tumour imduetion 


inoculating midrib of young 


mil. 5 bromuracil on the inoeulation site on the 
ive days. Water 
About 


weeks later the infected sites were scored indepen 


day of moculation and on 3 suceess 
was applied to the control inoculations two 
dently by each of us. The average for 32 inoculations 
is given in Table 1. These results clearly indicate that 
samples 1, 2, and 3 did not interfere 

induction, whereas sarnple 4 had a definite inhibitors 
offeect. 


with tumour 


» BROMURACIL ON 
INDUCTION 


EPrect oF 5 
AND TUMOUR 
Bacterial growth 
(in terms of \verage 
generation time) u ur ‘ 


Table 1 rut 


ifment 


sample 

sample 
Sample 
Sample 4, 200 


scor 


and strong re 


reaction 


Chromatographic analysis of the four samples by 
ascending paper chromatography on Whatman No. | 


paper was carried out m two separate solvent systems. 


system, samples 1, 2, 


In an n-butanol/water (43 : 7) 
and 3 showed an ultra-violet absorbing spot at R»~ 
O35; In an 


propanol hydrochloride (13: 7) svste inh, samples 


no other Spots were detectable. 


and 3 showed ultra-violet absorption only at Re~ 
0-60; sample 2 had a slight stail’ behind it. Sample 4 
did not show any ultra-violet absorbing or other ultra 
violet detectable Spots at any pout past the origin in 
either of these two solvent systems. Samples | and 2 
were white, sample 3 was light pink, and sample 4 
had a pinkish tinge. Elemental analysis of these 
samples was carried out by Mr. S. T. Bella of the 
Rockefeller Institute. The results of these analyses 
are shown in Table 2 and confirm the chromatographic 
evidence of the impurity of sample 4. 

FOUR SAMPLES OF 5-BROMURACII 
Nitrogen 


Table 2. ELEMENTAL ANALYSIS OF 
Sampkh Carbon 
15°38 


14°89 


1 
l 
1-76 15°43 
1-58 14-67 
available for nitrogen determination. 


4 
rheoretical 

* Insufficient sample 

These indicate that 
with certain commercially 
5-bromuracil a heat-labile impurity which does not 
absorb in the ultra-violet. This impurity inhibits 
bacterial growth and thus cannot be considered a 
specific inhibitor of tumour induction. We suggest 
that the tumour inhibition observed by Bopp refleets 
the presence of an impurity in his samples. Such an 
impurity, although inhibitory to the bacteria, would 
not have been detected by means of the bacteriological 
techniques which he employed. 


results there is associated 


available samples of 


4779 
are 
hy 
gh 
Loe, J, Scott, D., Amer. J. Med., 25, 557 4 
‘ Laurell, ©. B., in The Plasma Proteins, edit. by Putnam, 
(Academic Press, New York and London, 1960 
‘Martin. G. M.. Benditt, E. P., and Eriksen, N., Arch. Bioche 
Bioph 90, 208 (196 
25 15 | 
“gm. mi 1-6 
a 
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Samples of comparatively pure 5-bromuracil failed 
to inhibit tumour induction, thus seriously question 
ing the validity of the data which were interpreted to 
indicate that 5-bromuracil specifically inhibits the 
formation of an effective tumour-inducing agent ancl 
that such an agent might be a DNA 

We acknowledge the interest and support of Dr 
Armin C. Braun during this investigation 

This investigation was supported in part by a Publie 
Health Service postdoctoral fellowship, No. C/# 
7607 C2. from the National Cancer Institute to one 
of us (J. L.), and by Public Health Service grant No 
(’ 2944 to Dr. Armin C. Braun for one of us (T.S. 

Jacques Lipetz 
STONIER 


rhe Rockefeller Institute, 
New York 21 
ir R., Phytopath., 33, 85 (194 
Braun, A. ¢ and Stonier, 7 Protoplasmatol., 10 (5a), 1 (1958 
= jun Proc. U.S. Nat. Acad. S 


Manigault, P., and Stoll, ¢ Experientia, 14, 409 (105s 
* Klein, R. M., and Braun, A. C., Science, 181, 1612 (1960 
Stonier, Bacteriology, 79, 889 (1960). 


Seasonal Acclimatization of Oxygen 
Consumption to Temperature in a Tropical 
Poikilotherm, the Earthworm, Megascolex 

mauritii 


SEASONAL acclimatization of OXVZen consunption 
to temperature has been demonstrated m_ poikilo 
therms by many authors, and its profound ecological 
significance is widely recognized! But most such 
investigations are restricted mainly to marine 
organisins of cold and temperate zones, Compara 
tively little attention has been paid to such seasonal 
compensatory changes in oxygen consumption in 
tropical, freshwater and amphibious animals and 
much less in the te rrestrial forms Exeept for the 
work of Vernberg® on intertidal crabs, nothing has 
heen reported of the seasonal fluctuations of respira 
tion in any tropical poikilotherm. 

The results of this work show the existence of a 
homoiostatic mechanism im oxygen consumption, 
compensating for the asonal temperature changes in 
the trop eal earthworm, Me yascols r 

The oxygen consumption of these worms was 


wasured under water at 15°, 20°, 25°, 30°, 35° and 
410° C.. by Winkler’s method The determinations 
were made during the winter (January) and the 


ul ner (dure of 1959 and 1960 Measurements a 
om 1959, and those at 15° C. in June 
1960, could not be made. The results for the year 1960 
ie prese nted in Fig. | The regression lines for 1959 
unmer samples are also melided for comparison 
; 


Acclimatization of oxygen consumption to seasonal 


change m ten p rature occu! im the tropical earth 


worm Megascols mea ia, as may be eon from the 
fact that. at all the temperatures investigated. the 
metabolism of the winter anunals (lin i im Fig 1) 
vas higher than that of the summer samples (lines 
and ¢ The difference in the slopes of the regression 


eurves of winter and surmner animals indicates that 
he effect of weight on oxygen cons unption changes 
with season. In other words, the degree of acclimatiza 
tion to temperature varios with weight. The degree of 
acclimatization may be greater m smaller worms, 
which generally consume oxygen at a higher rate than 
larger worms. This difference, between smaller and 
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Fig. 1. Oxygen consumption in Megas nauritii a 
f temperature during winter and summer I 
rept in individual measurement louble logaritt 
4 reles), winter animals of January 1960 B, summer 
ur June 1950; ¢ losed circles), summer animals of 


larger worms, in the degree of aeclimatization to 
seasonal temperature changes, explains the flat and 
stoep regression curves of oxygen consumption of 
winter and summer populations, respectively. Another 
fact that is clear from Fig. 1 is that the June 1959 
population (lines 8B) utilized more oxygen than that 
of the June 1960 (limes ©). 

Roberts*, working on population samples of 
Pachua APSUs could not detect any seasonal 
thermal acclimatization of respiration. Recently, it 
was shown by Vernberg® that no seasonal variation in 
oxygen consumption was to be found in the tropical 
form, Ueca rapar, whereas a marked seasonal acclima 
tization was exhibited by the temperate form, U'ca 
pugnax. This absence of seasonal acclimatization to 
temperature in the tropical crab, he thought, might 
be due to small annual temperature fluctuations. He 
also felt that the results of Roberts on P. crassipes 
might be due to low annual fluctuations in tempera 
ture. But the high and low mean monthly tempera 
tures recorded by Roberts were about 12° ¢ in 
January and 22° C. in August The high and low 
mean temperatures recorded during my investigation 
were 35° C. in May 1959. 36-5° C. in May 1960, and 
5-5? C. in December 1959. Though the difference in 
the high and low temperatures is nearly the same im 
both cases, it is interesting to note that good 
metabolie aeelimatization to seasonal change was 
observed in this tropical form. 

The difference in oxygen consumption between the 
two summer populations of June 1959 (limes 2B) and 
June 1960 (imes €) can be correlated with the 
history of temperature during the two summer 
seasons (Table 1). The temperature during summet 
1960 was not only higher (36-°-5° C.) than in 1959 
(35° C.) but also w as maintained for a longer duration 
It is noteworthy that the degree of thermal acclima 
tization of nm consumption summer popula 
tions depends on the intensity as well as the 
duration of high temperature during that particular 


season. 
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THE FARADAY SOCIETY 


A GENERAL DISCUSSION 
on 
INELASTIC COLLISIONS OF ATOMS AND 
SIMPLE MOLECULES 


(previously announced under the title, “ Collision 
processes in polyatomic gases -elementary pro- 
cesses in gas kinetics 
will be held at The University of Cambridge on 
the 10th, Iith, and 12th April, 1962 


The change of emphasis away from polyatomic 
molecules and transition state theory has been 
made in order to avoid overlap with the Chemical 
Society’s conference on transition state theory to 
be held at Sheffield the previous week. 

This present Discussion is confined to processes 
occurring in the gas phase and to systems consist- 
ing of a small number of atoms or ions. It has 
been divided into two main sections : 

I. Collision 
reactions. 


If. Collision 


reactions. 


processes not involving chemical 


processes involving chemical 
Those interested in contributing papers should in 
the first instance submit a brief summary of not 
more than 500 words to 
THE SECRETARY, 
THE FARADAY SOCIETY, 
6 GRAY'’S INN SQUARE, LONDON. 


Further parti ulars will be issued in due course 
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The WARING ASEPTIC DISPERSALL will be 
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bacteriologists, clinicians and the bio-engineers who 
design production plants for vaccines, toxoids and the 
Like The sate reduction and dispersal of infectious 
materials, while prohibiting the escape of pathogens 
into the surrounding air, is carried out with speed and 
efficiency. 

The Aseptic Dispersall eliminates the leakage of acro- 
solization of the infectious material which was once the 
prime hazard to the laboratory worker 

All parts are 18-8 stainless steel. The entire Waring 
Aseptic Dispersall can be sterilized by autoclave or 
otherwise. Price, inclusive of base { 99. 


MODEL CB-4 
The Model CB-4 Commercia] Blen- 
dor is the latest addition to the 
Waring range. Exacting design and 
outstanding specifications make 
this new one gallon Blendor the 
most efhcient piece of equipment 
ever produced. In the laboratory 
where large capacity is required 
the CB-4 will play a vital role 
hrough increased power, viscous 
ingredients may be mixed, homog- 
enized and emulsified over longer 
periods, eliminating completely the 
possibility of overheating the 
motor Price £134 complete. 


EP-1 and SS-510 
Also available is the WARING EXPLOSION PROOF 
BLENDOR MOTOR BASE Mode! EP-1, price £116 
Specially designed for use in explosive atmospheres 
or for blending petroleum based lubricants The 
Stainless Steel Container, Model SS-510, price £8 ros 
or the Pyrex Container, price £2 10s., both with 1.8 
pints capacity may be used with the EP-1. For literature 
and further details, of the complete range send to— 
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WINSTON ELECTRONICS LIMITED 
WARING DIVISION (Dept. N) 
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No one knows better than you that varying air tem- 
peratures and humidity can affect the properties of 
materials, and the accuracy of instruments and experi- 
mental results. These problems can be overcome by the 
installation of a Carlyle Laboratory Air Conditioner. 
This completely self-contained unit—specially designed 


Capacities from 29,000 to 80,000 Btu/hr 
Larger capacities are also available on special order. 
We shall be glad to co-operate with organisations in 
recommending the unit most suitable for their purpose. 


for laboratory work—will ensure year round control of 
temperature and humidity to within +1 F and +15°, 
R.H. The Carlyle Unit is the result of years of specialised 
experience in all phases of atmosphere control involving 
application of air conditioning and refrigeration to 
industrial plants and processes. 
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bl STATEMENT OF MEAN MONTHLY 
PURING WINTER ANI 


TEMPERATURE (IN 
SUMMER OF 1050 ANT 1060 


Winter sun 


Sunilar work, during the 
or 


pM riod (January and 


Tune another earthworm 


Octochatus sp.. 


tropical 


also showed a good seasonal acclima 
tization of respiration to temperature and this acclimna 
tization was more evident inthe smaller worms 

\ complete report will be published elsewhere 
Prof. Kandula 
Department of 


I wish to express my gratitude to 
Pampapathi-Rao, head of 
Zoology, Sri Venkateswara University, Tirupati, for 
Part of this 


tenure of a 


his interest and guidance throuyhout 
arried out during the 


fellowship of the Counetl of Serentitie and 


vork Wiis 
search 


Industrial Re 


earch New Delhi 
SAROUA 
Department of Zoology 
Sri Venkateswara University 
Pirupati, A.P., India 
Bullock, T. H., Biol. Re 30 
Prosser, C. L., B hi 30, 220 (195 
Pampapathi-Rao, K., Sump. Zool. Soe. 1 
kK., Hud 5 
\ berg, F Pi Z 25 ' 
fra Ss 49, Is 
Robert Z 30 


A Hermit Crab New to Britain 


hermit crab Clibana y 


(Risso) has been report from 


Or recent vears the 
station 


Bay ot 
It seenos probable that this re presents a tru 


santh 
successively farther north along the eoast of the 
cay ll 
northerly essentially 


advance of this example of an 


tropical genus, for it is unlikely to have been over- 
looked since its 
and its brilliant 
1957 it had been reported to the 
l6es not seem yet to have been found along the 


French | 


Station 


exclusively mtertidal habit 
attract the 


north of Brest, 


almost 
autiention By 


buat it 


colours 


north 
int 
Biologique at Roscoff 
Indeed, Crisp and Fischer-Piette! 


inlikely to spread along this coast 


articular, the collectors of the 


have not found tt 
advance reasons for 
suupposimg that it 
Om the other hand, the drift of 
years from Finistére towards Land’s 
End or towards the Scilly Islands might be expected 
to earry Jarvw to the British shores. Despite regular 
the shores of the Scilly islands, our 
colleagues have not found this there ; but 
during the early months of 1960 large munbers were 
found on the shore at Mousehole on the southern coast 
of Cornwall (lat. 56° 6’ N., long. 5° 31° W.), 
Land’s End. It is significant that the water at the 
western end of the English Channel in March and 
April 1959 (when the larve of C. méisanthropus would 
be planktonic) had an unusually high salinity, 
suggesting the presence of Biscay water flowing into 
the Channel. 

('. misanthropus is a hermit crab with subequal 
claws and hence quite unlike any of the native species 
which have unequal claws. It seems likely that it was 
not present on this before ths winter of 
1959-60, to judge by the reports of amateur collectors 
in this region. nor has it been found on any of a 


surface water which 


oOceirs in some 


surveys of 


Species 


near 


shore 
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neighbourhood 
rab 


number of beaches and shores mm the 
During the 
at about mid ticle 


winter it Was the commonest hermit 


level on this one hore, as many as 


$8 being found m one small rock pool, together with 


than 2 species ; in the 
mainly to pools 


mo more specimens of other 


summer it has been confined lower 
down on the shore, around low-water neap tide mark 
Most of them imbhabit 


while a few are in shells of Nucella In 


but is still abundant shells of 
Littorina sp.. 


this they contrast with the French Specimens, which 


vere mainly found in Gibhuda or Monodonta shell 

During the winter all the aninals collected were ot 
nearly the same size: bu n September 1960. a 
number of much smaller crabs were present im the 
population, suggesting that they had bred sueeess 
fully. It will be mteresting to observe rf they succeed 


mn permanently colonizing British shores 

It has been suggest that Paqurus fascotus Bell 

identical with this described 
fasciatus, without 
fron. a coloured drawing supplied by a 
Mr. Cocks of Falmouth, where, presumably, he 
collected his specimen. We fee] that this identification 
eorrect, but the 


Species sell and 


named ever having seen a 


annot he deseriplion 1s too vague 
for any certainty. There ts a slight possibility, 
therefore, that Clihanarius has 
taken before on the south coast of Cornwall, more than 
a hundred years ago 

We wish to thank Dr. A. F. Turk for his mterest 

lass has aut Mous« hole and 
been collec ted at 


just 


opus been 


proof. During sprig, 


of this same Class have 


Wembury, 


Veal 
a sitnilar habitat on the southern coast of 
Devon. km. east of Mousehole. Wemniboury 
(lat. 50° 19° N long. 4 5’ W Is probably the corm 
monest collecting ground of all for 


students at the 


Sinee 


workers and 


Laboratory, it 


exceedingly unlikely that Cl/banarius should have 
been presse mtoim eariiel ears It thus seems that. it 1s 
continuing its northward and westward spread 
D. B. 

N. TREGENZA 

Marine Biologieal Laboratory 
Plymouth 

1H Ray i 


A Bathyal-abyssal Hermit Crab with a 
Calcified Asymmetrical Abdomen 

IN the highly productive part of the Pacifie Ocean, 
off Central America, the Danish Galathea Deep Soa 
Expedition in 1952 made an exceptionally rich haul 
with a large herrimg otter trawl at a depth of 3,570 m. 
This haul vielded (nter alfa the first known species of 
total of 126 
2.100 specimens of benthic animals 


Veopilina and a species and about 
The 10 species of decapod crustaceans comprised 
Probeehet 
This genus and apecies was deseribed by Boone? 
‘a primitive macruran crustacean”. First and fore 
because of the caleified abdomen the author 
did not recognize it as a pagurid, and apart from a 
reference to it in the Zoological Record of 1926 it has 
since been almost totally neglected, for example, in 
Bronn, by Melin*, Gordan®. Within the 
Paguridea it belongs to the Pagurinae Latr. (= Eupa 
vurinae Ortm.) Boone's family Prohbeebeidae* 1s 
thus invalid. 


specumens of a pagurid, mirabilts’., 


as 


most, 


and others. 
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The holotype was the only specimen collected by 
the Arcturus Expedition in 1925, south of 
Inland in the Gulf of Panama at 1,145 m. depth. It 
belongs to the youngest post-larval stage which was 
represented in the Galathea material, and is 20 mm. 


long. 


Cocos 


The largest of the adult specimens measures 65 mm 
broadened and furnished 
The 
moderately large, completely caleified 
entirely symmetrical in the 
and somewhat asymmetrical in the female, the left 


The carapace is somewhat 


with many short spines and a long rostrum 


abdomen ts 


doraally, alrmosi male 


part of each segment being a little longer than the 
right and with only the left pleopods developed. The 
telson is synunetrical in both sexes The right 


cheliped is slightly larger than the left, and peraeopods 
Il and III very elongated as in 
hitherto doops st recorded hermit crab*. The mal > has 
the first ot pl sopods preser, ed the 


pleopods 2-5 


are / jlaspis, the 


par female 
Phylogenetically the genus is most closely related to 
other with 


with a corre sponding number 


genera paired pleopods in the male and 


of pairs of gills (eleven 


Parapagurus, Sympaqurus, Tylaspis, and Tomo 
paqurus, Apart from the latter, which occurs at a 
depth of 132 m. off the Barbados, the remamimng 


yenera are bathval or abyssal. 


\ number of instances are known of hermit crabs 


having evolved means other than a gastropod shell 
for protection of the abdomen, probably first and 


lack of 


doep sea, several species have taken 


because of sufficient shell material 
in th 


intayge of Dentaliwn shells, 


foremost 
Primarily 
acs 


baa nboo, 


wood or 
T ylaspis® 


abdomen 


cos ot 
polychiete tubes, ete In and 
the 


reduced and is probably unprotected, although it is 


ially Ostraconetus’, has become 


and can only, to a lesser degree, be 
folded under the cephalothorax. 
nh practically all the 
protective object, and in the thr 6 Instances mentioned 
the secondarily 


svinmetrical or almost symmetrical abdomen ; 


roft-skinned 


In these two genera 


BPEclor with an almost straight 


below, animals have acquired a 
bu 
their origin from asymmetrical forms in gastropod 


shells is always discernible by the presence of unpaired, 


left-hand pleoopods, at any rate in the females 
Furthest advanced along this line are those forme 
which have regained the calcified abdomen of their 
ancestors (the primuitiy quite symmetrical Pylo 
chelidae and the Thalassinidea), namely: (1) the 


the robber crab (Birgus 
orivinate from the 


me crabs (Lithodidae) ; (2 
latro): (3) Probeehei, which all 


Paguridae but which have evolved from system 
atically very differing stocks within the family®. The 
Lithodidae are fully ‘cearcinized’®, with the com 
paratively small abdomen firmly pressed against 


the cophalothorax, with a very crab-like carapace, 
and with yp» neopods LV as long as IL and IIL. 


Birqus and Probeehei represent parallel lines of 
evolution in environments—-dry land and abyssal 
depths—both of which are extremes in comparison 


with the warm shallow water in which the pagurids 
primarily evolved 'n both cases the secondary 
calcification of the abdomen must be due to lack of 
The calcification is further 
but in several other respects 


sufficient shell material. 
advanced in Probeehet ; 
the evolution to a freely roaming animal has caused 
aa considerably greater change of the adult 
than of Probeebei: perwopod LV is comparatively 


Birqus 


mueh larger and can be used for walking; not only the 
male but also the fernale abdomen are practically 
symmetrical (apart from the lack of right pleopods), 
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and the uropods have become almost completely 
reduced; also in the adaptation to the life on dry 
land (shape of eye-stalks, antennule and antenne», 
of lings, behaviour, ete.'®), Birgus is much 
more advanced than the species of the closely related 
genus Coenobita, which are likewise land-dwelling. 
On most islands whore Birgus occurs it outgrows the 
available land snails soon after having left the sea, 
but the metamorphosis into the free-living stage can 
be considerably postponed experimentally". It is 
to be hoped that future investigations in the area of 
distribution of Probeehei mi will reveal the 
arly post-larval development of this species, which 


presence 


> 
abilis 


Huy prove as interesting as that of Birqus latro. 


TorRBEN WoLrr 
Zoological Museum, 
University of Copenhagen 
Wolf, T., Galathea Re; 4, 7 (1961 
Boor I V.¥. Zool. S Bull., 8, 69 (192 
Bo Bull., 8, 7 192¢ 
‘Me G., K.S Vetensk, Akad, Hand Series 18, 1 
Giordan, J., Bu (mer. Mus. Nat. Hist., 108, 255 (1956 
* Henderson, J. R., Challenger Rep., 69, 1 (188s 
Milne Edwards, A nd Bouvier, E.-L., Mem. Mus. Comp. Z 
Hays 14, 1 
Boas, J. BE. V Kgl. Danske Vidensk. Selsk. Biol. Medd., 4, 4 
* horradaile, L. A. Brit. Antarct. Terra Nova Exp., Zool., 3, 
i W., 2. Wiss. Leipzig, 140, 167 (1932 
Harms, J. W Jena Z. Naturwisa., 71, 1 (1938 


Adaptive Euryhalinity in the Cyprinodont 
Lebistes reticulatus Peters 

been considered 

it can tolerate 


Lehistes reticulatus has always 
as a strictly freshwater fish! (that 1s, 
only a narrow range of salt concentration in the 
In an evacuation canal, which opens in the 
Hann (north of Dakar), we were astonished 


even in 


water). 
Soa, 
to find numerous individuals of this 
spots where the concentration of sea-water was rather 
led us to the 


pecies, 


high 
following conclusions : 

(1) The upper limit of salinity tolerated by this 
pecies, at 20-25° C., when transferred directly from 
frosh water, is about 50 per cent sea-water. At such 
a concentration, mortality is very low (7 per cent 
At a concentration of 85 per sea-water or 
higher, all fish perished within 2-3 days 

(2) Fish kept in 50 per cent or 75 per cent sea-water, 
for 1 wk., were transferred to 100 per cent sea-water, 
any mortality resulting During the 
following two months these fish were regularly 
observed ; they seemed well and healthy, and their 
behaviour was apparently normal. 

(3) Several series of fish were transferred success- 
ively to baths containing higher and higher concen 
trations of sea-water (25, 50, 75 and finally 100 per 
cent sea-water). They were kept for 1 wk. in each 
bath; the resulting mortality was nil. This seems to 
prove that we are dealing with a phenomenon of 
adaptation rather than selection. 

(4) Fish adapted to sea-water were transferred 
directly to fresh water ; no mortality resulted. This 
means that individuals adapted to sea-water have no 
need of a new adaptation to fresh water. 

(5) The adaptation to sea-water is temporary, since 
individuals adapted to sea-water all died when 
transferred to fresh water and returned to sea-water 
within a week. 


Experiments in the laboratory 


cent 


without 


be 
7 
t 
; 
4 
a 
3 
‘ 
: 
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(6) A special design permitted us to adapt indi 
viduals to more and more concentrated media, by 


gradually increasing the sea-water content in the 


aquarium in which the fish were put, in such a manner 
that the fresh water was replaced by sea-water, within 
28 or 36 hr. When fresh-water replacement was 
accomplished within 28 hr., all fish without exception 
died during the 24 hr. following. When the replace 
ment was accomplished within 36 hr., only three 
individuals (out of fiftv fish) died This means 
that the minimum time for adaptation to sea-water 
is about 36 hr. 

(7) Several series of 25 imdividuals cach wer 
adapted to sea-water during at least 3 wk.; they 
were transferred to fresh water and then returned 
© sea-water, 24, 36, 48 or 72 hr. after 


results obtained were as follow: 


+ 


again 


This means that individuals begin to lose then 
adaptation to sea-water when kept in fresh waiter for 
about 36 hr., that is, the minimum time for adapta 
tion to seawater is approximately equivalent to 
that during which the fish keep their adaptation to 
Water, 

(8) Having noticed during the previous experiments 
that males usually die before the females, 100 adult 
individuals of both sexes were transferred directly to 
pure sea-water. Five and a half hours after, fish 
began to die (especially male Six and a half hours 
after they began to die, all males were already dead, 
but only 55 females were quite dead. The remaining 
females died within the following 12 hr. 

We are aware of the probable existence of the 
factor, namely, weight of the individuals in the 
mortality, since the youngest adult female is usually 
heavier than the bigyvest male. However, we think 
that this factor is not exclusive. For the same sex 
(male), the histogram has shown that mortality was 
not a funetion of the weight, but represented by a 
(saussian Curve 

T. Mouser 
Laboratoire de Biologie Annnale, 
M. Emerrt 
Laboratoire de Zoologie, 
Faculté des Sciences, Dakar. 


}., and Atz, W., N.¥. Zool. Soc. Pub., 156 (1955 


Effect of Temperature on Apis indica 
Workers 


RECENT work on the effect of enviromnental 
temperature on the European honeybee, Apis 
mellifera’-*, has been partially repeated with two 
colonies of Apis indica brought from Ceylon by Mr. 
L. A. S. Perera. 

Groups of 100 A. indica were kept in cages for 
three days with sugar syrup (2 parts sugar: | part 
water) and water at temperatures from 20° to 40° C., 
three groups being kept at each temperature ; the 
amount of food and water consumed, the tempera 
tures at the centres of the groups, and the number of 
bees which died, were recorded. The results are given 
in Table 1. Comparable results for 4. mellifera are in 
brackets. 
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Table 1 

Environmental, Mean tem- Mean consumption Mean No 
temperature | perature of | (mm.*) per bee per day dead at 
(° ©.) groups( ©.) Sugar syruy Water end of day } 

20 24-0 (24-9 17-1 (31-7) (0) (40) 

4 29 6) 17-2 (21°38) 3) 1-0) 

41-4. (30-8) | 14 11:5) O1 (0-5) 40 (4-0) 

35 11-6 1210-1) 10 (3-7) 

0) 30-6 (30-2 1a 21-8 (16-7) 15-0 (13-8) 


Groups of A. indica at 20° and 25° C took similar 
amounts of food and were both about 4 deg. C. above 
nvironmental temperature but, in general, the lower 
the environmental temperature the greater the 
difference between it and the group temperature, and 
the greater the food consumption. Thus A. indica like 
1. mellifera responds to low temperature by mereased 
food consumption, meaicating reased metabolisin, 
and imereased production ot heat At 40° C. both 


Species took little food but larg q iantilie ot water 


reflecting a high rate of losing water. The mortality 
of both species was similar at the higher temperature 
but was greater for A dica a he lower tempera 


tures 


To find the temperature at which the two species 


enter chill coma single A. indica and A. mellifera 
workers were taken from their hive entrances and 
placed at low temperatures Table 2 shows the 


numbers that moved and were still after exposure 
for | hr. All those that were still, moved again when 
the temperature was raised 


la 
Enviroumental A. indica A. mellifera 
temperature (° ©.) Moved Still Moved Still 
~ 0 0 12 
’ 0 f 3 15 
10 1 20 10 
il 2 $3 10 
12 15 21 3 
13 21 0 
if 6 0 6 | 0 


Unfortunately, the A. indica colonies died before 
much information could be obtained on the effect of 
previous acclimatization on chill coma temperatures 
However, after acclimatizatfon at 35° C. for 24 hr 
only 6 out of 21 A. indica moved at 11° or 12° C 
whereas 12 out of 18 A. mellifera moved. Thus the 
species differed in behaviour (7? 0-05) even when 
acelimatized to the same temperature, Both appeared 
to have a higher chill coma temperature after being 
kept at temperatures higher than they would have 
experienced at their hive entrances, 

Mellanby* found that Cémex lectularius (from 
temperate regions) was more resistant to starvation 
and desiccation, and could breed more successfully at 
low temperatures than C. rotundatus (from tropical 
regions) but found no circumstance in which (C 
otundatus was markedly superior. Our results 
indicate that A. mellifera is more adapted to tem- 
perate climates than 4. indica, but do not show that 
1. indica has any corresponding adaptation to the 
(re pics, 

J. B. FREE 
YVETTE SPENCER-BoOOoTH 
tothamsted Experimental Station, 
Harpenden, Herts 
' Free, J. B., and Spencer-Booth, Yvette, J. Exp. Biol., 36, 930 

(1958) 

? Free, J. B., and Spencer-Booth, Yvette, Bee World, 40, 173 (1959). 


* Free, J. B., and Spencer-Booth, Yvette, Ent. Exp. and App., 3, 222 
(1960). 


*Mellanby, K., Parasitology, 37, 111 (1935) 
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Effect of Ringing Cotton Stems on 
Content of Reducing Sugars and Insoluble 
Nitrogen and on Degree of Infection 
with Xanthomonas malvacearum (E.F.S.) 
Dowson 


Hughes and Fowler! porte d the glucose 
evel ot the leaves of svnthesize ties contamuinyg 
black-arnn resistance B or was 
higher than that isceptible parent type 
during the first three months after sowing. Bird 


‘ 


nd Joham? found that girdling the maim stem of a 


isceptible Variety caured cotton plants to hecome 
ore resistant to the same disease In the present 


tivation the effect the mam stem o 
Cumulative per 


tton plants on the level coducing sugars and f tion (for explanat 


nsoluble nitroge im othe i its relation to 

nfeetion with angular Lisease wer 

eries of expernments were carried 

Plant ain : | namely, [M57 series, imoculation 

Clossypium nlens ‘ sing the under-surface of the leaves with 

18-1. tins, topped when about ‘ ico pension of Vanthomonas wilvacearum 

thicker foliage, and moculat: t wk er, Twe from natura infeeted leaves of cotton 
to thirty leaves. borne on 
plants, were moculate 
each treatment Table 
the second series (1LQ58 se 
noculation was by sprayi 
w thick water suspension 
a recent iolate of A 
cearum on to the leas 
the same variety of 

Eight plants wet 

lated| in each treatme 

sO ay were 

tion tbout 

accordance with 

system adopted in 

The grades were based pri 

ily on the Al and shape 

spots, with l repress 

Repre enrative 

were taken from 

of the 1958S series fo 

mation 

and 

tents Phese 

chosen of approxima 

and ae overs 

eut just before sprayin the 

bacterial suspension at 10) 

I2a.m. Maskell and Nar.n’s 

modification (unpubl 


the method im 


TREATMENTS OF 1957 AND 1058 SRRIES TOGETHER WITH REDUCING SUGARS AND INSOI 
CONTENTS OF THE SECOND SERIES 


Insoluble nitroger 
Inoculated gm./100 gn 
on iry wt.* 
Nov. Ll) 24 
Nov. lo BAS 
Nov. 10 


* Means of = samples 


Means of samples ver cent level, for difference to achieve significance betweer 


A 
4 
/ 
= 
/ 
// 
/ 
a 
Grades ection 
tage of leaves sing differ 
| 
= 
plants i that 10 days after ringing stem a 
Table 1. RINGING AND IN ATION UBLF N 
series 1958 series 
Reducing 
Treatment Ringed I lated Treatment Ringed mgm. go 
m on fr. wt.t 
Oct. 12 I 36-9 
| Oct. 1 12 il Nov. 10 109 
‘ | Oct. 1 ret. 2 Ill Oct. 30 | 
Oct. 12 Oct. 27 
of, Hot significant at o per cent level. 
re 
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Insoluble 
modification by 


for determining reducing sugars 

determined using a 

method in ref. 6 
1957 series of moculation exper! 


was 
n° of the 
res ‘ 

marked resistance to 
it disease 10 


showed a inerease in 
days after rimging the 


Plants ringed and 


leaf sy 

plants (Fig. 1 

day showed no appreciable 

of infection as compared 

not ring The results 1958 
trend but \ 

to differences im the 

Phe 

significant 

ringed 


contro] of the 
tharked 


method 


howed a simiulat 
probably due 
lation aclopte d in each series Increase 


tance commended with a rise in 
plants 
othe 


treat 


of reducing sugars im the 


i Insoluble nitrogen contents, On thie 


ind mot differ significantly in the three 
However, there 
level ot 


was manifested further by a pale green colow 


Was a tendency toward a 


insoluble nitrogen m= ringed plants, 


Ves 


hown’?, earbohyvdrates increase in the leaves 


the nitroven level 
that 


resistant 


irmged plant 


swhil 


woless The same Phe above results show 


rr nad CAUSES t} plants to Traore 


rular leaf spot disease. They show, furthermore, 


should 


unless ringed plants 


reduecmy sugars 
Thus, 


time to accumulate 


high level o prevail 


me of imtfectron, 
suttierent 


before 


llowed a sugars In 


would exert 
The 


AVOR inoculation, ringing 
or no influence on the degree of infection. 
te nitrogen, on the other hand, 
effect on the degree of 
with Hassan’s results 
K. A 
H.M 
Botany, 


Khartoum. 


loes 
> have an infection 


n accordance: unpub 


SABET 

HASSAN* 
ent of Agricultural 
University of 
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Departme 
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Use of an Artificial Spermatophore in 
the Study of Activation of Spermatozoa 
and Development of Spermatophores 
in the Cockchafer 


| HAVE already described! the development of the 
reproductive organs im the male of the 
Velolontha melolontha L.) and the origin, develop 
ment, and The 
spermatophore is formed in the copulatory sac of the 
while 


cockchafer 


function of the spermatophore. 


male it is inserted in the bursa copulatrix of 
The contents of the genital duet (bundles 
of inactivated and = the 
secretion of the accessory glands (the hyaline com 
Masson's trichrome, a 
red, and basophil 
droplets staining blue-violet) are expelled into the 
copulatory sac. Within three hours of copulation, the 
~permatophore is encased in a protein membrane and 
deposited in the bursa copulatrix. 


» fernale. 


spermatozoa, cyst cells) 


ponent with 


staiming green 


granuiar component staming 
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forming the spermatophore ar 


During copulation and 


The 
at first randomly 
following the ce position of the spermatophore in the 


components 
mixed 


bursa copulatrix, characteristic changes take place 
The the 
vlands are differentiated mto islands of hyaline and 
The spermatozoa are activated, 
They 


digestion 


components of the secretion of ACCOSSOr\ 
vranular substances 
separate from the bundles, and form clusters. 
digest By this 
numerous basophil drops begin to form, The activated 


the hy aline substance 


spermatozoa, by means of « hemotanxis, then enter th: 
The entire 


erial set 


receptaculum semis course of develop 


ment has been studied tions 

The suggestion of using an artificial spermatophors 
originated in the attempt to discover if the mechanism 
in the sp rmatophore was the 


initiating the reaction 


‘imple mixing of the spern atophore 


the influence of the ejaculatory duct during copula 


components or 


tion or of the bursa copulatrix. The artificial sperma 
follows The contents of the 
and the vlands 
‘mixed on a shicte approninmiate Iv im the 


tophore Is prepared as 
dissected ejaculatory duct ACCOSSOLY 
of the 
ratio of 1 : 2 


natural conditions 


(this ratio corresponds to the ratio in 
The drop is mixed hghtly and 
with a cover-shlip The mixture must he 
spread without bubbles under the 
cover-slip, the edges of which are then sealed wit) 
Vaseline’. It necess carry the work 
quickly The development them be 
examined by phase-contrast 


covered 
any ai entire 
ary 10 out 


entire can 


The components of the art 
distributed randomly when it 1s first 
After 


the accessory 


ificial spermatophore are 
made (Fig. | 

differentiation of the components of 
glands begins. 1-2 hr. later the indi 
vidual are activated and they 
about in the hyaline substance (Fig. 2). After 2 


30 the 


move 
3 
the spermatozoa are completely activated and con 
centrated im From 6 to 24 hr. the 
After 24 hr 


when the hyaline substance is up, 


spermatozoa 


large clusters 


hvaline substance gradually decreases 
Is used 
movement of the spermatozoa ceases 

only 


entirely 


Artificial spermatophores not clearly show 
that all the independent of 
external factors, but also make it possible to observe 


changes are 
the entire course of development of the spermato 
phore wm 

When the artificial spermatophore was subjected 
to flowing oxygen, air and nitrogen, development of 
found to be quickest and 
aetivation most compl te in nitrogen; air was not so 


the spermatophore was 


immediately 
retion 


Fig. 1 Artificial spermatopho 
preparation Phe component 
gland and genital duct ar 


mitre 
Has a 
nen 
there 
ments 
Owe! 
hich 
7 
at the 
ire a 
the 
Thi 
} 
shit 
= * Present address ral Botany, University 
Hughes, L. and Fowler, H. D., Nature, 172, 316 (1953 
L. and Joham, H. E., Plant Dis, Rept., 43, 86 (1959 
ae Knight, R. L., and Clouston, T. W., J. Genet., 38, 133 (1939 a 
Schaffer, P. and Hartman, A. F., J. Biol. Chem., 48, 349 (1920-21 
eo Hassan. H, M., Ph.D. thesis, University of Cambridge (195 Se 
‘street, H. E., Kenyon, A. E., and Watson, G. M., Ann. App. Biol 
33. 369 (1946 = 
Eaton F. M., and Ergle, R., Plant Physiol., 28, 5 53) 
4 ‘ 
Ye- >." 
the f the accessor 
ly distributed. Phase contrast 
210) 
: ‘ei 


¥36 


2 hr. The components 
being differentiated. 
hyaline sub 


Fig. 2 Artificial spermatophore after 1 
of the secretion of the accessory glands ars 
Individual, activated spermatozoa appear in the 
t ntrast. (= 210) 


stance. Phase « 
effective. Although a quick activation of sperma 
tozoa takes place in oxygen, there is, however, no 
differentiation of the secretions of the accessory glands 
in oxygen, so that the spermatozoa die in about | hr. 
The mechanism of the development of the spermato 
phore is, therefore, mlapted to the conditions in the 
bursa copulatrix where there is a lack of oxygen 

that although oxygen 
iteelf may activation of spermatozoa, it 
does not under natural 
Both in the artificial and natural apermatophore, the 
activation of spermatozoa is initiated by the hyaline 
ubstance (in artificial spermatophores a 
slight activation often takes place due to contaet 
with air), 10-15 after sealing the cover-slip, 
movement Cease: activation with subse 
quent clustering may be observed only after differen 


Experiments have shown 
initiate the 
conditions 


do so. howe ver 


making 


min 
Complete 


tiation of the secretion of the accessory glands. 

The differentiation of the secretion is caused both 
by the eyst cells and by the bundles of inactivated 
‘spermatozoa, evidently due to the change in the 
surface tension in the spermatophore mass 

The method of making artificial spermatophores, on 
account of its simplicity, may be used not only in the 
work on special problems of the development of the 
general 
activation, 


spermatophore in insects, but also in some 
biological problems, mainly those of 


nactivation and nutrition of spermatozoa 


V. LANDA 
Entomological Institute, 
Czechoslovak Academy of Sciences, 
Prague. 
Crechoslov., (1959); 57, 297 


Landa, V., Acta Soc. Ent 56, 313 


(1960) 
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Termination of Pupal Diapause in the 
Cinnabar Moth and the Reproductive 
Capacity of the Resulting Females 


Many thousands of of the cinnabar 
Tyria jacobaeae L., from England, and a 
smaller consignment from central Italy, were mtro- 
duced into Australia for the control of the noxious 
weed, ragwort (Senecio jacobaea L.). in southern 
Victoria. In England this moth has a strictly uni 
voltine life includes an obligatory pupal 
diapause? lasting for an average of 270 days 
Because of this diapause®, difficulties were expected 
in synchronizing emergence of the moths with the 
for this would require diapause 
150 days or extended 


pupae noth, 


southern 


ey that 


Australian sumuner 
to be terminated im less than 
to at least 450 dayr. 

The pupw were stored at 1-3° C. between lavers ot 
moist sphagnum. It was hoped that diapause could 
be terminated by chilling pupw and later exposing 
them to higher temperatures. All pupwe were so 
treated except one small batch of the Italian con 
which was stored at room temperature 
(range 5—15° C.). 

At the beginning of the 
of the pupw were transferred to an insectary where 
temperatures ranged from 15° to 35° C., bus only 
6-1 per cent of the English and none of the Italian 
pupw produced moths. Strangely enough, 50 per 
cent of the Italian pupw kept at room temperature 
emerged. However, very few of the progeny or these 
Italian moths completed the larval stage, whereas 
those from adults of English origin were reasonably 
Dissections made at the end of # immer 
English e still 
alive. The remainder returned to a cold room 
and stored until the following year when, after 500 
days in diapause, they were again subjected to tem 
peratures in the This second 
exposure produced an 8-6 per cont emergence 

Three groups of pupa were set aside to stu ly the 
effect of temperature and duration of exposure on 
emergence of adults (see Table 1). Group B was held 
continuously in the cold room at 1-3° C. for 27! ) days 
Group A was similarly chilled for 50 days, and then 
exposed to temperatures within the range 20 48° (¢ 
for 150 days. Group C was chilled for 90 days, and 
then held at 15-35° C. for 150 days. Both 4A and ¢ 
were then returned to the cold When the 
pupee had been in diapause for 300 days, 2-6 batches, 
each of pupa, Samples 
were drawn from each experimental group at inter 
vals of three weeks. The emergences that resulted 
are summarized in Table 1. The results for Group 4 
suggest that abnormaily high temperatures alternating 


signment 


Australian summer, most 


successful. 


that pups we 


showed most of the 


were 


range of 15-35°C 


room 


were exposed to 386° 


EMERGENCE OF MOTHS AFTER EXPOSURE TO DIFFERENT TEMPERATURE REGIMES 


Details 
of treatment * 


davs at 1-3" ¢ 
135+ ,, 1-3" ¢ 
remainder at 20° ¢ 
270+ daysatl-3 ¢ 
remainder at en 
days 
me 
.. 
remainder at 2 


Mean 
percentage 
rged 


Potal 
pei centage | 
ernerged 


Duration of pupal stage 
(cays) 
386 407 128 449 470 491 512 533 554 575 


60 38 | 56) 40 


* The pup# were in transit for 32 days before the treatments named were commenced 


> 
¢ 
297 
| No. of | Total ats 
i | cates | pupa 302 323 344 365 ie 
B | B82 1,300 81 | 72] 51} 50! 37/36) 38/21] 8] 3] 4] 2] 31 
| 
| 2,100 53 | 47 | 49 | 55 | 57 | 62 | 62 | 54 | 46 50] 41 | 40) 25 21 | 58 
| | 
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Table 2. REPRODUCTIVE CAPACITY OF THE CINNABAR MOTH 


females 


Stock ) 
tested | (days) laid fem 


Italian 2 § 29-9 
English 7 95-7 | 60-1 
English 81-5 37-6 
English 60-2 15°8 
English 500 Jan. 1957 { 58-9 81 
Austra- 
lian 270 


with cold treatment produce an erratic although 
tolerably high emergence of adults. Prolonged cold 
treatment (group 2) was apparently detrimental to the 
pups, as the gradually decreasing values suggest. 
This was also reflected in the statistical analysis, 
where omergence from group B was significantly 
different from that of group 4 or ©. In group ¢ 
receiving alternately cold) and warm conditions, 
re latively high emergence (40 per cent) was recorded 
after 533 days, that is. after the insects had spent 
almost twice the normal period in diapause. The 
sharp contrast in the results from the English and 
Italian consignments suggests that they may have 
comprised two different The 
English strain proved itself to be the more suitable 
for the climate of Gippsland, Vietoria 

Three factors influencing the reproductive capacities 
of the moths that under treat 
ments are sununarized in Table 2. All three factors 
percentage females ovipositing, number of eggs laid 
and number of hatched = per were 
optimal or near optimal when pupal diapause extend- 
ed for the normal period of 270 days. In the case of 
the English however, this corresponded to 
emergence during the Australian winter. A diapause 
period of 150 days (that is, emergence in the first 
Australian summer) resulted in less-favourable 
reproductive capacity, as also did such longer diapause 
periods as 360, 420 or 500 days. Although fernales 
of the Italian stock laid more eggs than those of the 
English stock, and their viability was also appre 
ciably higher, very few of their progeny completed 
larval development. The differences in fecundity 
associated with the duration of diapause were found 


strains Of insects. 


emerged various 


eggs female 


stock 


to be significant. 
To sum up, although termination of diapause in 
T.. jacobaeae was more successful when this stage was 
prolonged rather than shortened, the fe cundity of the 
moths produced was adversely affected by long 
periods of diapaure. G.F 


Division of Entomology, 
Commonwealth Scientific and Industrial 
Research Organization, Canberra, Australia. 

‘Cameron, Ewen, J. Ecol., 23, 2. 265 (1935) 
2 Lees, A. D., Camb. Mon. Exp. Biol., No. 4 (1955 
* Andrewartha, H. G., Biol. Rev., 27, 50 (1952 
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Interspecific Induction of Transformation 
of Bacteria with Respect to 
Phage-susceptibility 

SEVERAL examples of bacterial transformation have 
been reported since the discovery of the phenomenon 


by Griffith’. Among the properties found to be 
transformed, besides synthesis of the capsular poly- 
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saccharide antigens, are drug-resistance and enzymic 
capacities?, In work the host- 
specificity of a phage (S-a) attacking an amylase 


concerned with 
forming bacternum, Bacillus subtilis var. amylolique 
facus®, we have tried to transform a non-susceptible 
organism into a susceptible one. This communication 
describes the successful results of such an experiment. 

First, a trial was made to obtain a susceptible 
organism through mutation of non-susceptible strains 
of the subtilis group, but with little success, because 
of the difficulty of discriminating between the wild 
form and any mutants which have 
produced. A coloured organism, Bacillus megaterium 
roseus, was used in the next trial, in view of the ease 
in overcoming this difficulty. In fact, several colour 
loss mutants were obtained by the application of a 
coll-free extract prepared from the susceptible 
organism. Then tests were made to examine these 
mutants for their susceptibility to the phage under 
investigation, which led to the discovery among 
them of one susceptible mutant. Experimental results 
will be described briefly now. 

The transforming agent was prepared from the cells 
of the susceptible organism (Bacillus subtilis var 


might been 


amyloliquefacus) in the logarithmic phase of its growth 
(4-5 hr. after The bacterium was 
incubated in a nutrient broth medium in a reciprocal 
shaker at 37 © Bacterial cells were gathered by 
centrifugation, washed three times in 0-9 per cent 
physiological saline and resuspended in about 10 ml 
of the The cells were disrupted with a 
sonic oscillator operating at 9 10 ke./s. for 15 min. at 
5° C. Cell fragments were collected by centrifugation 
(10,0009 20 min.), the supernatant filtered through a 
Seitz filter and used as transtorming agent after a test 
for absolute sterility. On the other hand, the cells of 
Bacillus megaterium roseus in the logarithmic phase of 
growth were incubated at 37° C. in a broth medium 
with the addition of the transforming agent (final 
concentration, about 20 ugm. DNA per ml, as 
determined by the method of Webb and Levy)*. At 
intervals, platings (broth agar) were made to dete ct the 
formation of using 

aliquots taken from the culture 
occurrence of 


inoculation). 


same saline. 


several dilutions of 

After 16-18 hr. of 
transformation war 
actually detected, as revealed by the appearance, on 
later plating, of discoloured mutant colonies at a 
frequency of approximately one in 10 
Sore 


miutants, 
incubation, the 
genuine 


of these mutants were 
pale vellow in colour, colourless, 


pink coloured coloni 
No change in 
morphological characteristics (size and shape) of the 
cell was discovered in either of them. Each colony 
of the mutants, as discerned by the naked eye, was 
separately tested for its susceptibility to phage S-a 
by plating the cells with the addition of appropriat« 
amounts of the phage. With most of the mutants, the 
result was negative, but there was a colourless strain 
which showed evident plaque-formation in the test 
Multiplication of the phage afterwards was also 
confirmed by several successive transplantations of the 
plaques on the colourless mutant. 

No back-mutation has been detected, offspring 
obtained by subculturing the mutant strain, when 
tested, always exhibiting the acquired characteristics 
of the mutant, white colour of the colony and suseept i- 
bility to phage. 

The formation of mutant, either coloured or colour 
less, was found to be reproducible, its fre quency being 
augmented to some extent by increasing the concen 


tration of the transforming agent. On adding stil! 


7 
tia im vf t age of No. 
r 
ale 
gare 
a 
43 
t 
ily 
we 
ey 
| 


ryer armmounts of thie nducmy ayent however, a 
ate of saturation was obtained, corresponding to a 

ynency of one mutant colony per 10° normal, pink 
colon 

These result are best accounted for by assiuTung a 
insformation of the originally phage-resistant, pink 

strain of Bacelus roseus, into a 
hage-susxceptible, colourless mutant 
The role of the bacterial extract in inducing the 


evidently by 
torn 


instormation in question is miclieate 


wtion Of sus 


without the 


the facet that no single example of 
observed 


irles 


been 
“act The 


frequently, as i 


eptible mutant ha 
ot th \l colo 
uh far les 


that 1 vithout 


auppearimg, althou t result of 
any 


also tested for 


pontaneous tation 


transtormmg agen 


coptibal 
ranstormny agen Was 


able with extracts prepared in a similar way but fro 


her phage-resistant rains of bacteria (for exa pl 


hiacillus pee sents Piorkowtsky and 
lus subtil 55S As to the actual natur: 
of the transforming principle contained m the effective 
ract, any decisive accoun vil premature 
in view of the finding, however, that the inducing 


rT vitv of the extract 1 abolished by treating it with 
shility that a specitic 


d treatment 


yribonue Vise there Is pO 


coxvTibonucleate is involved pre lone 


th other hvdrolvsing enzymes, such as ribonucleas: 
nd trvpsim, had no effeet on the activity 

In conelusion, it may be stated that the facts 
eported above will be of some tnportance im disclos 
induction ot 


the interspecifie 


transformation 


possibility oft 
teria mediated by a= solubl 
ransforming principle 
The present work was initiated by the advice given 
bw Prof. A. Takamiva, University of Tokyo, to whom 
r thanks are due 
FUKUDA 
Kryosut TsuzuK! 


SHIGEO 


Biological Laborato 
ypon Meciieal Schoo! 


cho, 


Kor agomesendag! 
Bunkyo, Tokyo 


Griffith, } J. Hyg., 27, 14 192s 

Ephru Tavior, H 1d sk 3 

Fukuda, 8., J. ¢ 1) MViervbiol., 7, 1 (1961 


Chitinoclastic Activity in the Luminous 
Bacteria 


fuere would appear to have been no reports in 
the literature on lumimous bacteria of chitinoclasti« 
this group! nor, during attempts to 
chitinoclastic bacteria from marine environ 
luminous bacteria been isolated? 
recent publication* it is that 
genus Photohacteriwa “do not or are 
chitin It is, 


observations 


vetivity im 
obtam 
ents, have 
Indeed, in a stated 
members of the 
not known to hvdrolvse const 
quently, of 
made some time ago on the chitinoclastic activity of 


to report 
a variety of luminous bacteria, all the species available 
at present having been examined. 

Chitin was prepared from crab shells by the method 


oft Benton and follow pret ipttation trom sulphur 


acid by potassium hvdroxide and washing it was 
added to a basal medium consisting of glucose 
0-1 per cent, peptone Ol per cent, dipotassium 


hvdrogen phosphate O-O05 per cent and agar 1-5 per 
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CHITINOCLASTIC ACTIVITY OF V ARTOUS SPFECTES OF LUMIN 


BACTERIA 
stra 
Vhibiting 
vctivit 
Phat teriu 
¢ 
t ! 
Phd 
rr J Pr t 
Delt 
i ‘ ' Fish tents 
Nor Sea 
Fis} 
Dr. va Cay ‘ 
ki, J 
to Ph Fis! t 
Sea 
rish 
N sca 
give a milky opacity. The 


cent sea-water, to 
| s were streaked on the surface of this medium. 


for up to 14 days, and examined 


incubated at 20° ¢ 


for the production of a zone of clearing of the 
chitin around the bacterial growth 
Table | shows the straims exammed, souree, 


and thei ability to digest chitm under the experi 


mental conditions used. The cultures recorded as 
negative were nol re-examined nor was incubation 
continued bevond 14 davs It would appear that 
chitimoclastic activity widespread among the 


bacteria, even th treshwater 


exhibiting it. 


himimous species, 
and it is, consequent ly 
unreasonable to suggest that chitino 


lesser degr: 


Vibrio albensis, 
perhaps not 
clastic activity, to a 
be a constant characteristic of this group of bacteria 

The part that the lumimous bacteria may play in 
the degradation of chitin in Nature is obscure. Certain 
members have been found to be almost mvariably 


greater or 


present in and frequently forming a large part of 
the bacterial flora of the intestmes of a variety of 
tish caught im the Arctic, North Sea and around the 
British Isles. Crustacea may form a not inconsider 
able portion of the diet of such fish, and it has been 
suggested that symbiotic bacteria may aid animals 
in the digestion of chitin’. 
that much of the chitin in the oceans finds 
to the bottom deposits and there is little, if 
information the 
bacteria in this environment. 
The work deseribed in this 
prepared as part of the programme 


It is probable, however, 
ts way 
any. 
eoncerming OcCCUrrenmce ot luminous 
communication was 
of the Department 
of SNeientifie and Industrial Research 
R. SPENCER 

Department of Scientific 

Industrial Research, 

Torry Research Station, 
Humber Laboratory, 
Kingston upon Hull. 


edit. by 


Bergey's Manual of Determinatire Bacteriology, seventh ed 
( Bailliere 


Breed, R. 8., Murray, E. G. D., and Smith, N. 8 
Tindall and Cox, Ltd., London, 1957). 

* Zobell, C. E., and Rittenberg, 8. C., J. Bacteriol 

Campbell, L. I ind Williams, 0. B., J. (er 
1951) 

‘Skerman, V. B. D., A Guide to the Identification of the Genera of 
Bacteria (The Williams and Wilkins Co., Baltimore, 1959) 

* Benton, A. G., J. Bacteriol., 29, 449 (1935) 
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IN THE DEPARTMENT OF PHysicS AND MATHEMATICS, Hes of G. M. Shrum, Physics Department, University ot British Columbia, 
Technology, Liverpool, to participate in a res irch programme dealing Vancouver, B4 Canada 
vith electron impact and rrosion— The Director of Education PosTpocTORAL FELLOW, for work in the fleld of photochemical 
citv of Liverpool Education Committe 14 Sir Thomas Street reactions in the alkali halides— Dr. P. W M. Jacobs, Chemistry 
I pool 1 (Jure 1 Department, Imperial College of Science and Technology, Prines 
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»> and Gas Ballast mex 
»verall dimensions x 43" x 34” high 
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less steel 


the bell jar 


le wires oF 


d-Barfield-NRC 


hanical pump 


ell jar 


and to catch 


heater leads for 


rable auto- 
ingsten sleeve 


ed with a wire 


Model 2904 
2 Ib. to 8 lb. capacity 


FOR OPERATION UP TO a2, 


Made tn Britain to the designs of the National 
Research Corporation of Mass., U.S.A. who have 
built more high vacuum furnaces now in success- 
ful operation than any other firm in the world. 
The Model 2904 Vacuum Furnace is a self- 
contained unit for high-temperature operation 
at high vacuum or under controlled atmosphere. 
It is heated by a tungsten resistance heating 
element with molybdenum heat shields in a 


water-cooled stainless steel sleeve. 


This permits : 


* Close control of temperature 
* Good heat distribution 
* Long life 
* No outgassing or contamination 
from refractories 
FOR MELTING * POURING SINTERING 
ALLOYING * HEAT-TREATING * ANNEALING 


Vacuum Arc and Vacuum Induction Furnaces 
Vacuum Analysis Equipment * Vacuum Diffusion Pumps 


tional Research Corporation, registered 


WILD- BARFIELD LIMITED 


El 


RKS 


TELEPHON WAT RD 26091 (8 LINES) 


neces 


awit q 
ARFIEL 
Laboratory Vacuum Furnace 
| 
— 
* Pyrex bell jar. 18° diameter x | 
esh gua opuonally a stain 
* Water-cooled basin to shidd 
1S KW.) power supply. centrotled with a y 4 
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have been retained to advise n this appointment! 


RESEARCH AND 
DEVELOPMENT MANAGER 


for the Chloride Electrical Storage Company Limited 


which holds and directs, the largest manufacturers of s " 


as a group, we 
batteries in the Commonwealth The newly-built’ research establishment 
near Manchester carries out, with a staff of 170, basic research and 
development of batteries for the whole group. Fuel cells are part of the 
programme 
In this new post the Manager will take tull charge of the laboratories 
at Mancheste under the Director of Research. Programmes, planned 
in committee, will be guided and developed by him. and he will be 
responsible for achieving effective progress His visits abroad, and 
consultation wi company managements, will contribute to the planning 
new programmes 
Candidates must have managed research programmes in industry Post- 
graduate academic research in physical chemistry, or specialisation in 
electro-chemistry, would be valuable experience Ave range 35 to 45 
preferred Suitable candidates are likely to be earning at least £3,000 
it present. lease send brief details in confidence qu reference 


U.4017 to A. McColm. 


In no circumstances will a candidate's identity be disclosed t« ur clhent unless he gives 
permission after a confidential interview at which he will be wiven full details of the 
appointment 
MANAGEMENT SELECTION LIMITED 
17 Stratton Street, London, W.1 
AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 
Oreanizaton’s Division of Mineral Chemistry the Chemical Resear 
La : Fish nen's Bend, Melbourne, ctoria, invites applica r ip nt 
me aS Research Chem rom Honours graduates Science, ma x Physica 
r Inorgan Chemis r Metallurey with some years post late research 

The Division conducts research mainly in the field f inorga hemistry - 
pa ar emphasis ne re ve valuable materials from mune s and ores 
A balance is maintained betwee work undertaken with specified lustrial applications 
in min and purely exploratory research from which new materials and uscs meh 
emery The appointee is required nduct research in hydrometa rg esp ally 
at clevated temperatures and w be nsiderable freedom in develop his 
wn approa to the investigations us experience in this field is essentia 

SALARY Dependent on qualifications and experience within the ranges: £A.1,510 

£4.2,265 or £4.2,395 to £4.2,720 per annum 

Salary for a wor A be £4. 180 per annum less than resm™ Jing ile r mer 

Prom nw » CSIRO s by me and may ultim y wo be i the uppe 
m the scale w at he orig App me Ss made 

Fares paid Furthe ars t conditions, supplied apn 

Mr. E. J. Drake. ¢ Smientific Lia n Officer, Austra Scientific Lia n Office 
Africa House, Kingswa London, W.C.2, 

whom applicat sf zg Appointment N 601 8) should be addressed by July § 
1961 


HENDON TECHNICAL COLLEGE | 
Principal: E. WILLIAMS, BSc. PhD. FRIC | HELSEA COLLEGE OF SCIENCE UNIVERSITY OF NATAIT 
Required, as as possible during tt id AND TECHNOLOGY | DEPARTMENT OF MATHEMATICS AND 
or 1961 | MANRESA ROAD LONDON SW | APPLIED MATHEMATICS 
Lecture Orranic Chemistry. App | DEPARTMENT OF MATHEMATICS | Applications wited from suitably quality 
ants d be well qualified academ | Applications are nvited 1 “ posts m the | persons for appormntment to Past Sen 
ally and ha ach ind) so preferably | Depart f Mathemat which y be graded | Lecturer in Mathemat 1 Mathematx 
sort sdustrial exper las S I ant Grade | Durban A background in statis desirab 
B jan with tl ! ficat t th tnotar t The salary scale attache 
ery. £1,408 £1,601 1 annun ) candidates Sa Sen Lecturer. | to the post is R xi R 120 to R.4.140 (£1,590 
An nerested in the a bia | £1.550 by £50 w £1,750 Lecturer, £1.377°O by £60 £20 per nun 
ms and m nation from the | ¢ ¢c) Assistant (Grade B) 00 by | Applicat f rther particu! 
Clerk Ww ’ Body low H to £1.15 t training the po rvcludir mr "2 da P 
Hi London N W.4 hould +t ¢ stat London allowance t £38 from 4 nation 
turned within fourteen da the appear or £S1, according to agc Universities f a British Comn wealtl v 
f th sdvertisement irs and n p from th jon Square, I jon WC. Application 
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AUSTRALIA | 
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ng fica s and xperience within ing £A.1,510 and ng 
tA m or £A.2,39% £A.2,.720 pe | str y 12 ? search ex 
Pron n within CS ERO by m ind may ultimat yond the pa y r t hemisir 
f tt n whict he original appointment is m 
I Dire with the ad 
Mr. E. J. Drake. Scientific Liaison Officer, Australian Scientific Liaison Office lthe prepa the 
Af H Kir wa Lond W work f th 
’ (q g Appointment N idressed by n 
| en ‘ 
nee 
Terms Bas ala $2,900 px mor $ 
2s. 4d ad wing a 
ar 
Emp f Malayan m ( vin 
va per month 
Emr ‘ Ov cas domi t living 
i per h versea “ 
4 | $350 per m add 
4 ) al alloy 
GLAXO LABORATORIES LTD. month tor ‘cach of 
j rt see { 18 years is payat 
require Firs a wrovided for the 
require a 
qu my y and h p i man 
BACTERIOLOGIST 
w t mploye ues ot fis 
ts ar n t B rd tr le 
to take contro! of the 


MICROBIOLOGICAL SECTION | mon is normally 
of the ANALYTICAL DEPARTMENT at their factory Rent-free quarters with heavy furniture a 


ULVERSTON, Lanes. ‘ al A 
Med at “ the 
th m 
R 
An 
R i M 
x M 
Ropre M R 


Interviews will be held in Uberston, bat apphcations should, in the first instance. — 
be addressed to (he Personnel Manager, Glaxo Luboratories Ltd... Greenford, Middtesex UNIVERSITY COLLEGE Ol] 


NORTH STAFFORDSHIRI 


Ap ’ t f Der 


UNIVERSITY OF ABERDEEN UNIVERSITY OF ABERDEEN ty for The apr t i 


RESEARCH FELLOWSHIP DEPARTMENT OF PHYSIOLOGY » — 


Apn t fu Apr ted post I turer 
n ms ra S f sca £1 or Ann R th 
Ss i t f Forest Apr t from October 1 j > 
nen “ fron to j 
oO T1081 r thr yoars Salary Further par ars mav he mained fror 
Eso £50 ty £900 with FSSI Secretary, The | sity, Aberdeen, with w RESEARCH CHEMIST 
j x s may be obtained from th rr tions (eight pies) should be lodged not | /pportunity ha rred for a young grad 
Secr r Unvers Ab tha J 1961 + 
ation ree ne sent particis the 
ater than Jun 19¢ it NIVERSITY COLLEGE LONDON n tt hor r fa zat 
Gower ree ' ni? 1} t t 
App icat avited for the pos Assist- | wduct research on an aspect of v non the t pr Thala The lary paid w he 
ant Le rer (Gra it 1 Botany Initial salary | n with transpor Appointmen he m ’ rdan with qualifications and experience 
: y £50 £950 pe annum | as soon S possib and 1 fir n Ww but any asc (Wi not be less than £720 per 
and family a wance | for , Marct 1964 Sa > 
| £1,300 p annum App ications, t t received | ations, which w be treated in confi- 
biained from the Reais- | by June 24, 1961, should be sent to the Seere- | den should be sent to Box No. 968, T. G 
8. to whom applications | tary from whom further particulars may ve | Soort id S Ltd i ¢ ment's Inn, London 
17 *btained iw.c2 


| 
a 
| 
| 
¥ 
7 
| | 
| 
| 
| 
| 
: 
; 
| 
| 
| 
| 
pent 
| 
| ; 
q 
| 
| 
1 


NATURE June 3. 1961 


AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND 
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FOR BIOLOGICAL CONTROL STUDIES | UNIVERSITY OF QUEENSLAND 


R ‘ 7 ‘ 
Anplica 
Ore Division of Entomology, Canberra, A.C.T.. es af x \ 
H rs graduates ea 1 t some years 
) 
4 « R A \ 
O cd, N His gene 
i 
\ k | 
4 fA iG 
| Ap 


RESEARCH CHEMIST | “UNIVERSITY OF MFLBOURNI 
HEMISTRY 


IWO CHAIRS IN ¢ 


! n str 
(NO. 400/91) ve Cha { Chemis 
un nis I 
The Ors Fodder Conservation Section, Melbourne, Victoria, inv ( 
H Juate \ al Science equiv Cone P be 
j e f 1H f Th rv f 
K Chen R fed tA Head 
n ! ward n 4.250 
« <dde Au alia shor k S n 
€ < « Jucts t n | B h ¢ m 
ne is appear w h specia wealth, 36 G I Ap 
ati \ alia Lond 
SALARY Lx 1g fica and ext he ange £A 10 
£A 2.26 m 
By with he su css! andidate, this app me may either be UNIVERSITY OF WESTERN 
fixed term hree vears 
} CSIRO s t iow mate he nd ppe Al SI R \ 
Y scale Ww n wh f i ent is mad READERSHIP IN| MATHEMATICS 
some be £A 180 ssponding rates r men Apr ar ted for appointment to th 
S. ¢ s d Marthen The Dez ble for 
M I Drak I or A kc Liais Office teach ap 
4 iH Kingsway, I Ww plied m Na al st and 
i \ ne mbe« sh d be addressed t t Ww branch 
J { thes field Tt alary 
ur by A 60 wo 
1.250 per ation similar 
to F 
Ir t ints obtain 
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Chemict. 7 s Russell & Co. Ltd Auchmuty Personne] Manager The British Drug Houses Applications close n Australia and London, on 
Markinch, Fife Ltd. Graham Stree London, July 3%, 1961 


& Rothes Paper Mills 


ID 
D> =| 

. on \ 

within t é q 
t 

= 


June 3. 1961 NATURE CCENN 


UNIVERSITY OF AUCKLAND 
NEW ZEALAND 
IN NUCLEAR AUSTRALIA 
- COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
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NORTH LINDSEY TECHNICAL 
COLLEGE 
KINGSWAY, SCUNTHORPE, LINCS 
Principal Jones, B.Sc.(Eng.), 
A.M.I.Mech.E A.M.LE 
DEPARTMENT OF SCIENCE 
METALLURGY 
Applications are invited for the post of Assist 
turer Grade B to teach Physics and Mathe- 
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Manager, Jenson & Nicholson Ltd., 
ene Road, Stratford, London 
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CHELSEA COLLEGE OF SCIENCE | THE FIFTH OLIVER BIRD LECTURE 
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THE CHEMISTRY AND MICROSCOPY OF | without fee or ticket to all interested PHYSICAL CHEMIST 
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RUBBER HOLDERS | | *GURR'S” cure 

<==") FOR TEST TUBES, AMPOULES, ete. GEORGE LTO. 

or softer red organic rubber ; ify thle 

and refuse any other 

ESCO (RUBBER) LTD. 

34 36 Somerford Grove, London, N.16 136-138 NEW KINGS ROAD, LONDON, S.W.6 


CYGNET meets the 
demands of science 


The Associated Feed Manufacturers Research Labora- 
tory, York Road, Belfast, is an excellent example of the 
juality research accommodation now being provided 


Laboratory Furniture 


lip and advanced desigr 
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SaaS CYGNET JOINERY LTD * HIGHER SWAN LANE * BOLTON * TEL: BOLTON 62121 (10 lines) | 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 

The ‘basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder. Double extension, rising, ult- 
ing and shifting front and Graflok back with Ektalite 


field lens. 
CF.904 With 135 mm. f'4.7 Xenar in No. 0 Compur 
shutter. 


CROWN GRAPHIC FLASH SPECIAL 45 
C.F.905. As above, but including Graflite Junior flash- 
gun and connecting cord. 
SUPER SPEED GRAPHIC 
also. PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


For further details and price list write to Sole Wholesale Distributors; 


NEVILLE BROWN & CO. LTD. + 93-97 NEW CAVENDISH STREET - LONDON WI 


Let’s look at life... 
Health and sex education diagrams, supplied 
by Gerrard's, are specially drawn to include the ao 


skeletal structure so that the subject may be 
approached through the medium cf the skele- 
ton. The tremendous range of Gerrard charts 


and diagrams leave no Biological subject un- 
touched. Send for our complete lists 


T. GERRARD LABORATORY THERMAL EQUIPMENT 


AND COMPANY LIMITED 
46-48 Pentonville Road, London, N.|! GREENFIELD, Near OLDHAM, Ltd 


Ilustrated 
Catalogue 
on request to:~ 


Telephone Terminus 8006/7 Tel: Saddleworth 2788/9 ENGLAND 
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The DARTON 
TEMPERATURE RECORDER 


THE IDEAL PORTABLE INSTRUMENT 

FOR ALL GENERAL PURPOSE RECORDS. 

ROBUSTLY CONSTRUCTED, WITH 

HINGED COPPER COVER, AND SOLID 
CAST BASE. 


24 HOUR, 7 DAY CLOCKWORK OR 
ELECTRIC CHART DRIVE. 


NUMEROUS CHART RANGES AVAILABLE 
IN FOR C. 


F. DARTON & CO. LTD., WATFORD 


Phone WATFORD 26019 Grams EXCEPTIONAL WATFORD 
AVAILABLE THROUGH YOUR USUAL SCIENTIFIC INSTRUMENT SUPPLIER 


the ZEISS Spectrophotometer PMQII 


A Universal instrument for 

chemical analysis with : 

Flame attachment 

Remittance attachment RA 2 and RA 3 
Fluorescence attachment ZFM 4 
Chromatogram attachment 

Microcell attachment and 100 point 
automatic base line device 


lilustrated booklets of the range of ZEISS 


NEW —the same Spectrophotometer photometer equipment from sole British Agents 


forms the basis of the new Zeiss Spectro- 
fluorometer with two monochromators 


and Xenon lamp. Details on request. ano COMPANY LIMITE 
6 Cavendish Square, London, W.| 
Telephone : LANgham 6097/8/9 
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the standard laboratory bath 


Stainless steel tank: Propeller stirring. 


Dial marked in degrees Centigrade. 


Available with pump for circulating water 


through other apparatus. 


Wide range of test-tube racks, lids, 


cooling and constant level devices. 


Unconditionally guaranteed for 


one year. Forty-eight hour 


repair service, and loan units 


available by return of post 


Standard Models 
Range 10° to 100° C +025° C 


SBI (9° x 8" x6") £29 10 0 
SB2 (15 8” x 6") £31 0 0 
SB3 (21” x 12” 11”) £36 10 0 
SB4 (15” x 12” x9”) £34 0 0 


(working space in brackets) 


thermostatic control unit 


MODELS SU2 and SU2P 


This unit enables any vessel to be used as a 


thermostatically controlled bath. If fitted 


with a pump (as illustrated) it is particularly 


useful for circulating water at a controlled 


temperature through other apparatus. The heater, 


thermostat and stirrer are exactly as fitted to 


our standard baths. 


Model SU2 (without pump) £22 10 0 
Model SU2P (with pump) £25 10 0 


Grant Instruments 
(Cambridge) Ltd. 
Barrington, Cambridge Telephone: Harston 528 


and published by Macs an & Co., Lrewitrei 
rk 10, N.Y., U.S.A Saturday, June 3, 196 
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